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1.0  INTRODUCTION
1.1 Authorization

Advanced Sciences, Inc. performed this work under US. Anny Armament, Munitions and chemical
Command Contract No. DAAA15-90-D-0001, Task Order No 8, Prelimmary Assessment Screening (PAS)
of the First Army Recrcation Area (FARA), Fort Miles, Delaware.

1.2 Scope of Work

Advanced Sciences, Inc. was tasked to perform a PAS in accordance with Revised Ammy Regulations
200-1 to determime if hazardous substances were stored, released into the environment or structutes, or
disposed of on a proposed real property transaction site. Completion of this task required a site visit to
FARA, a document review and a physical survey. A report including a statement of findings and
recoramendations was to be submitted that would support a record of cnvironmental consideration.

1.3 Summary

The subject site (FARA) ir located in Lewes, Sussex County, Delaware  Currently, FARA, part of a one-
time larger military rescrvation, consists of approxumately 96 acres lying adjacent to the Atlanuc Ocean
Just south of Cape H ~lopen, Delaware. Duung World War II (WWil), FARA was part of a larger Fort
Miles Military Reservation (FMMR) whuch was used by the Amy and Navy to conduct military
operations on land and sea at the entrance to the Delaware Bay (sce Figure 1).

FMMR consisted of approximately 1,351 acres. Its military mission during WWII was to protect the
Delaware Bay from Geman Submarines (U-boats). Since that time, sections have been tumed over o
the State of Delaware for usc as a state park, and an additional 240 acres were conveyed to the
Depantment of the Navy., Approximately 96 acres remain under control of the Army (sec Attachment A),
and are being used as a recreation arca for military personnel.

In 1990, Senate Bill $.2884 was introduced by Senator Biden of Delaware., This bill asked the Amy to
tum over the remaining 96 acres to the State of Delaware. The Ammy 1s presently removing furniture,
recreation equipment and other movable items from the recreation area. Tius PAS i< part of that process
(see Attachiment B).

20  SITE BACKGROUND

2.1 Location

FARA is locaicd along the Atlantic coast cast of Lewes, and north of Rehoboth Beach, Delaware (see
Figure 1). The coordinates of the site are 38 degrees 46 minutes 30 seconds north lautude and 75 degrees
05 minutes 08 seconds west longitude.

2.2 Site Layout

The FARA encompasses approximately 96 acres. Of these 96 acres, approximately 20 acres are used as
a housing area for Army personnel and their famiies  The remaining 76 acres are covered by sand dunes

and beach grass and are presently unused except as access o the beach east of the housing area (see

LSATHAMA 955 4DE-LEWES PNLAc 91 1
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Figure 2). FARA can be entered from Dune Road by tuming left on to Sandy Road. The housing arca
consists of concrete block buildings, mobile homes and octagonal structures used to house visitors. In
addition there 1s 2 mobile home used as the Post Exchange, and a large concrete building used as a
Recreation Hall. A children’s playground lies just south of buildings 606 and 607 (sce Figure 2.

A bunker lies east of the housing area on the highest point of the installation. This bunker once housed
large guns and support supplies for these guns. It 1s now completely covered by sand except for two
doors facing east. Historical records indicate the large guns protruded, and were fired, from these doors.
The doors have been blocked off by using concrete blocks and the area 1s completely surrounded by a six-
foot high, chain-link fence topped with barbed wire.

Maps of FARA indicate the areas south and downslope of the bunker were used as 3.5 inch inert rocket
ranges (see Attachment D) although no evidence of these activitics could be located during the site visit.
Records also indicate the arca just cast of the bunker was used as a pistol range (sec Figure 2).

Histoncal records also indicate a sanitary sewer line underlics the entire site, extending from building 640
(the bunker) to the west and exiting the site near building 600 (sec Figure 2) Yhs six-inch samtary sewer
line emptics into a sepuc tank and filter bed just off the site boundarics.

23 Ownership History

Font Miles Military Reservation (FMMR) originally consisted of approximately 1,381 acres and was
acquired by DoD by various land transactions between 1873 and 1957 (see Figure 3).

In the spring in 1941 the 261st Coast Artillery, Delaware National Guard, was Federalized and stationed
at FMMR. Dunng WWII the instatlation was used by the Army and Navy in a joint cffort to keep U-
Boats from mining the entrance to the Delaware Bay and River. Eight-, twelve- and sixteen- inch guns
were emplaced at Fort Miles which extended from what 1s now Cape Henlopen south to Fenwick Island
during the war’s climax (sce Attachment A).

During the Korean Conflict, FMMR was used for tramning of troops and weapon finng practice. (DERP
Repont 86)

FMMR was closed in 1958 and most of the mstallaon was conveyed to the State of Delaware by 1983
(sce Attachment C). However, the Ammy retained approximately 96 acres, renamed FARA, and was used
by the First Amny as a recreation area.

Senator Biden of Delaware introduced Bill S.2884 during the 2nd session of the 101st Congress on July
10, 1990, requesting that the Secretary of the Army convey the remaining, 96-acre parcel to the State of
Delaware (see Attachment B).

24 Siie Use History

FMMR ongnally consisted of approximately 1,381 acres aad was acquired by DoD by vanous land
transictions between 1873 and 1957.

USATHAMA 958 6DE LEWES FNLAS 91 3




FIGURE 2. FIRST ARMY RECREATION AREA SITE SKETCH
4




Atlantic Oce

FIGURE 3. FORT MILES MILITARY RESERVATIC OR




———
2108 SE7A angs 7

RN,
R 7.

B AT e

PLATYISE 2ew

4

~ RIVEYDINTY
PS4

%

ey

Cinranuent Adts

Yol

.,
. p
~r\f.\r.\ sarray

-

N &, SavYgay
e RN

i v e w?
L% Ly
~ [

sins s \' X

Atlantic Ocean

SCALE 1" = 400"

SOURCE DERP 86

ORT MILES MILITARY RESERVATION




No records could be locaed to document FMMR's history between the initial land transactions in 1873
the beginning of WWIN 5it 1941, In the spning of 1941, the 261st Coast artillery, Delaware National
Guard, was Federalized and began to occupy and expand FMMR. Duning the summer of 1941 much
construcuon of armament and support structures went on at FMMR. The U.S Navy also occupied parts
of the post, and jointly, Navy and Anny personnel, laid mines in the channel of the Delaware Bay.
(DEFP Report 86)

After WWII, FMMR continued 1ts mission as an active Ammy post. Activity increased in 1950 when the
Korean conflict arose. Dunng this time, FMMR was used for troop training and weapon finng practice
(DERP Report 86)

In 1961, DoD declared FMMR as and began land transfers from the Amy to the State of Delaware.
(DERP Report 86) Of the original 1,381 acres acquircd, approximately 96 acres remain under the control
of the Army.

The State of Delaware has tumed the onginal FMMR post into Cape Henlopen State Park. Fifteen acres
are currently used by the Department of the Navy as a Naval Oceanographic Rescarch Station, located
south of FARA.

The 96-acres parcel which was reassigned to FARA in 1962 1s currently being disassembled with movable
Amy iteins being transferred to Ft. Meade, MD

In 1990, Bill S.2884 was introduced i the U S Senate by Senator Biden of Delaware which sought to
have the remaining 96-acre parcel tumed over to the State of Delaware. This bill passed and the Amy’s
return of this land over to the State of Delaware 1s proceeding

2.5 Permit and Regulatory History

Records could be located that document FARA as having any Federal, State or local environmental
permits or regulatory actions

The Armmy permits the Coast Guard to use land above the bunker, building 640, and a room 1n building
641 (No. DACA-31-4-84-073). The land above the Bunker 1s used to position an antenna and the room
n butlding 641 15 used for gencrator and transmitter space

2.6 Remedial Action to Date

Records have not been located to document that remedial actions have neither oceurred nor been required
at FARA.

3.0 ENVIRONMENTAL SETTING
31 Water Supply
Potable water within the study area 15 derived by both publtc water sysicins and pnivate groundwater wells

The Lewes Public Water System (LPWS) owns and operates five groundwater wells just within the study
arca near Quakeriown, DE. These five wells vary i depth from 85 to 100 below ground surface (bgs).

USATHAMA 958 4DE-LEWES PNLAGS 91 6




They are completed into the Columbia/Pocomoke Aquifers and supply approximately 2,600 people within
the town of Lewes.

The Cape Henlopen State Park Water System (CHSPWS) owns and operates two ground water wells just
west of the Lewes and Rehoboth Canal adjacent to Gills Neck. These wells are completed to an
approximate depth of 90 feet and supply potable water to users of the park and FARA.

There are no permancent residents of the park arca. However, examples of where water would be supplied
are. picmic arcas, campgrounds, bathhouses, FARA and an arca used by the University of Delaware,
College of Manne Studics.

The remamning residents of the study arca denve their potable water from pnvate groundwater sources.
They pamarily reside between a three- and four-mile study arca of FARA.

All of the residents in this discussion are permanent, full-time residents.  As the entire study area 1s a
resort arca, dunng the summer months, these numbers may ncrease threefold.

3.2 Surface Water

On-site water precipitation is expected to runoff radically because FARA sits atop a high sand dune (15-17
fect) The steepest slope is found east of the bunker and 1s ¢sumated to be at 30%. In that arca, any
preciputation not percolating into the sands will flow pnmanty nto the Atlantic Occan.

The closest stream to FARA 1s an unnamed tnbutary to the Lewes and Rchoboth Canal.  This tnbutary
lics approximately 0.3 miles southwest of the installation and this tributary conttnues approximately 1.6
miles until it enters the Lewes and Rehoboth Canal. The Canal runs northwest to scutheast through the
study area and bisccts the entire arca.

The largest fresh-water body 1s Gordons Pond located 1.5 miles south of FARA

There are approximately 75 acres of wetlands within the study arca. The largest portion 1s between the
one and two mile study areas. The closest portton 1s approximately 0.7 mules southeast of FARA,

3.3 Hydrogeology
The geologic and hydrogeologic conditions 1n the study area were researched as part of the sue

investigation A prelimnary literature review was conducted to determune surface and subsurface geologic
conditions, soil character, and the status of groundwater transport and storage.

331 Geology

FARA 15 located in the Atantic Coastal Plain Physiographic Province, an arca characterized by thick
sequences of gently-dipping, unconsolidated deposits  These matenals overhie very old metamorpnic and
1gneous rocks probably similar to those exposed in northern Delaware. (Sundstrom and Pickett 1969)

The total thuckness of coastal plain sediments may exceed 6000 fect at FARA. These Cretacec 15, Teruiary
and Quatemary Age deposits are comprised of clay, silt, sand and occasional gravel beds that dip to the
southeast at approximately 10 to 15 feet per mile. Sand layers dominate the stratigraphy of the area and

USATHAMA 9S54 LEWES P\Liic? 91 7
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are capable of producing large quantities of groundwater. These zones are ofien separated by clays and
silts that serve as confining beds, separating the deposits into several aquifers (Sundstrom and Pickett
1969). The Columbian Group (aquifer) is of particular interest in the vicinity of FARA in that it is the
principal source of groundwater for the region. This formation is further discussed 1n section 33 3.

Table 1 shows the general distribution of geologic units in castem Sussex County and indicates the general
composition of these strata Figure 4 (Jordon 1990) is a cross-section constructed from Cape May, New
Jersey through Sussex County, Delaware, and mto northem Maryland. It shows the general configuration
of the geologic units and indicates that the beds thicken and the dip steepens southward and castward.

332 Soils

Soils on FARA have becn classified by the United States Department of Agnculture, Soil Conservation
Service, as coastal beach and dune land. This soil consists nf »on-coherent, loose sand that has been
worked and re-worked by waves, tides and winds. FARA soils are derived of marine beach sediments
of Pleistocenc age and have low runoff and high infiltratton rates. Infiltration rates greater than 6
mches/hour are normal  (Adams, Durward and Chnstian 1964)

3.3.3 Groundwater

All residents within the study area denve potable water erther from groundwater supphed by public water
companies or from pnvate water wells.

Within the Coastal Plain of Delaware, the Columbta aquifer 1s the shallow subsurface hydrologic unit that
supplics most domestic, irngation, agncultural wells, and many public supply wells. The aquifer 1s a
heterogencous hydrologic unit occurring in unconsclidated rocks ranging in age from Miocene (o
Holocene. (Sundstrom and Pickett 69)

Recharge to the Columbia Aquifer is denved entirely from precipitation with most recharge occumng from
mid-October to early Apnl. (Sundstrom and Pickett 69)

Water from the Columbia aquifer 1s of good quality for most purposes, being low in dissolved solids.
However, the water 1s shghtly acidic, with a pH of 6.08, making it corrosive to metal. Iron concentrations
(1.6 mg/L) may be high encugh to cause staning of laundry and plumbing fixtures. (Sundstrom and
Pickett 69)

The Columbia aquifer 15 highly vulnerable to contamination from sources above the aquifer. The souls
above are generally sandy transmiiting liqud-phase matenals at lugh rates.  Additicnally, some pubhc
supply wells have had 10 be located further inland to prevent saline water intrusion from affecung their
supply. (Sundstrom and Pickett 69)

34 Climate and Meteorology

‘The annual temperature for Lewes, Delaware, whick 1s approximately 3 miles west of the site is 66.3
degrees Fahrenheit. The average monthly temperatures range from a low of 31.6 degrees Fahrenhent in
January 1o a high of 84.2 degrees fahrenheit in July. The average annual precipitanon for Lewes is 45
inches. The mean annual lake evaporauon for the area of the sue 1s 34 inches. The net annual
precipitation for the site area is approximately 11 inches.

USATHAMA 953 4DE LEWES PXLAGS 91 8
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TABLE 1

DISTRIBUTION OF GEOLOGIC UNITS IN EASTERN SUSSEX COUNTY

Palcocene-Eocene

AGE NAME ROCK TYPE
Holocene Shoreline deposits Sand and silt-clay
Pleistocene Columbia Formatton Sand, gravel
Omar Formation Sand, silt interbedded
Beaverdam Formation Sand
Miocene Chesapeake Group Sili, clay & sand
Pocomoke Aquifer Med. to coarse sand
Fredenca Aquifer Med. to coarse sand
Cheswold Aquifer Med. to coarse sand
Eoccne Pincy Point Formation Glauconitic silt and clay
Cretaceous Unit A Glaucomtic silt and clay

Late Cretaccous

Monmouth Formation'
Matawan Formation'
Magothy Formaton'

Glaucon. silty sand
Glaucon. silty clay
Sand and clay, carbonaccous

Early Cretaccous

Potomac Formation

Vanegated clay and sand
nterbedded

Triassic

Newark Scnes

Red shales and arkose
sandstones

Lower Palcozoic-
Precambrian

Bascment Complex

Ghneiss, schust, amphibolites

' It is not known if these formations exist beneath the arca

USATHAMA 958 ~DE LEWES FNL/icS 51
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35 Land Use

FARA is no longer bcing used for its recreational purposes. The on-site representative 15 in the process
of inventorying and removing movable Amy items to Ft. Meade, MD.

Land within one mile of the nstallation 1s used as park and recreation land except for the Umiversity of
Delaware’s College of Mannc Studies and the Bancroft Corporation. This plant physically separatcs
sulfates from seawater The college and manufactunng plant lte northwest of the installation along the
Break Water Harbor coast line. (USGS)

The southern edge city of Lewes 1s bisected by the one-mile study line with the northem edge extending
beyond the one-mile study arca. There are approximately 2,600 permanent residents in Lewes.

A large wetland (approximately 75 acres) 1s located between Lewes and Rehoboth Beach and it 1s bisected
by the Lewes and Rehoboth Canal. Much of the arca, not part of the wetland, 1s farmland. (USGS)

Between the three and four-mile study areas lics a rapidly growing residential arca along Route 1, the
main north/south highway.

3.6  Population Distribution

The population distnbution within the study arca 1s as follows:

0 to .25 miles 0 persons
25 to .5 miles 0 persons
.5 to 1 miles 0 persons
1 10 2 miles 89 persons
2 10 3 miles 247 persons
3 o 4miles 3,791 persons

A total of 4,127 persons live within the four-mile study area, including a portion of the residents of Lewes
and Rehoboth Beach  (USGS)  This count includes only permanent residents.

3.6.1  Air Emission Concems

FARA 15 currently unused and only three Army personnel are temporanly stationed there.  The closest
permanent restdent lives approximately 1 6 mules northwest of the instatlanon. The FARA is surrounded
on all side, except the east, by the Cape Henlopen State Park  The closest school, Cape Henlopen Jr High
School, is approximately 3.2 miles to the west.

3.7 Critical Environments

The ‘state of Delaware Depantment of Natural Resources and Environmentai Control, Division of Parks

and Recreation, reviewed the Natural Heritage Inventory data base for localines of rare plants, ammals,
and natural commumties with the 4-mle study area.

USATHAMA 958 4DELEWES FNLisesd 91 11




Although no studies have been done on the remaiming 96 acre FARA site, the surrounding area has been
studied and the following rare or endangered species have been docsmented as residing within the 4-mile
study area.

Table 2 shows animals and plants of concem within the study area.
40  WASTE TYPES AND QUANTITIES

Currently, FARA is not being used as a recreation area A three-man detail 1s stationed there for the sole
purpose of prepanng an inventory and shipping all movable Army equipment to Ft. Meade, MD  There
are no hazardous wastes generated duning this process.

4.1 Areas of Concern
Nine Arcas of Concern (AQC’s) have been identified which may require further investigation

Paint Storage A

Paint Storage A is a metal storage building located adjacent to and east of the Admimstration building.
It is used to store pawnts, pant thinner, pesticides, oils and mixed gas (see Figure 2). The walls of the
building are extremely corroded at the bottom (see photograph 3 located in Appendix A).

Visible soil staining was observed around the building. The depth of staiming appeared to be
approximately three inches. The matenais inside the building were stored in one gallon and five gallon
metal or plastic containers. Together there were approximately 20 gailons of matenals stored inside the
building.

Paint Storage B

Paint Storage B, a metal storage butlding located between building 3547 (the Post Exchange) and building
60S, also contained pamnts and paint thinner stored 1n metal or plastic containers (see Figure 5). The
buitding had a sound, wooden floor and no corrosion was ¢vident. There were approximately five gallons
of paints and paint thunner stored in this building.

Pistol and Skest Range

iistorical maps indicate there was a pistol finng range east of the bunker (Building 640) and a skeet range
adjacent and north of the bunker (see Figure 2). During the site visit, small amounts of construction
debns were observed in this area. Records indicate these ranges were used as laie as 1958. (DERP
Repon 86)

3 S-Inch Inert Warhead Rocket Ranges
Historical maps also indicate there were two 3 S-inch Inert *Warhead Rocket Ranges (see Attachment D)

located on this site (see Figure 2). Records were not located that documented information other than
location. No indications of other rocket ranges were detected dunng the site visit.

LSATHAMA 958 4DE-LEWES PNLAic/ $1 12




TABLE 2

ANIMALS AND PLANTS OF CONCERN

ANIMALS
COMMON NAME SCIENTIFIC NAME CLASSIFICATION
Tiger beetle Cincindela lepida DE Rare
Northem tiger bectle Cincindela dorsahs US Endangered

Puritinis tiger beetle

Cincindela puntina

US Endangered

Piping plover

Charadnus melodus

US Thicatened

PLANT
COMMON NAME SCIENTIFIC NAME CLASSIFICATION
Beach pig-weed Ameranthus pumilus US Endangered
Source: DNREC

USATHAMA 958 4DE LEWES FNLAl S 91
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Post Exchange Qutfall

A six-inch diameter, polyvinyl chioride (PVC) outfall pipeline exiung from the Post Exchange (Building
3547) and leading approximately 10 feet north was observed duning the site visit. Records were not
available to document what was released from this outfall, 11:d the site representative had no knowledge
of its previous use. No soil staining or stressed vegetaton was observed in this area. Access to the Post
Exchange to ascertain the ongin of the outfall was not possible (see Figure 5).

Bumed Vegetation Area

A wide area of bumed vegetation (see Figure 5) was observed west of Loop Road and south of Sandy
Road. Records were not available to document the event(s) pertainng to the fire damage, nor did the site
representative know the rause

Bum Pile

A bum pile was observed south of Building 610 and west of Paint Storage A. Rusted metal bolts along
with rusted nails were observed among the ashes. The site representative was unsurc what had been
bumned and no records were located to document past practices (sce Figure 5).

Bunker

The bunker (Building 640) lics in the central portion of the instatlation and 1s surrounded by a six-foot
high, chamn-link fence topped with barbed wire. A gate is located in the western fence boundary which
lcads to the mamn entrance. The gate 1s locked at all umes unless the site representative grants access
The bunker has large gun rooms on both its northem and southern end.  Between these gun rooms are
vanous-siz:d rooms used for storage and suppon (sce Figure 6). In past practice, the guns were emplaced
and supphicd by personnel who hved within the bunker.

Also, tustoncal maps indicate an UST lies cast of the north end of the bunker (see Figure 6). This 1000
gallon UST was used to store fuel oil utilized in the bunker

Within the bunker tiere are three potential envirormental problems:

«  Histoncal records inatcate asbestos containing wall board was used in the construction of the
intenor of the bunker and floor and cething tile may contain asbestos also. In many areas,
ceiling nles have fallen and debns was scautered throughout the rooms. Floor ule was
observed in tooms used to support the gun emplacements.

+ The bunker has 1 floor drainage system (sce Figure 6). Records could not be found to
determine past use, however histoncal maps indicate it drawns to the low land east of the
bunker (see Figure 6). Records also indicate this dramnage was filled with concrete pnor to
1959

+  One room within the bunker was used to store paint, lacquer, polyurethane wood finish, rock
salt and hypochlonde. Visible staiming was observed on the concrete floor (see photograph
8 located in Appendix A). All matenals were stored in metal or plastic contamers and there
were approximately 30 gallons of stored matenals.

USATHAMA 958 618 LEWES INL/scA 91 15
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Building 641

Just west of Building 640 (the bunker) lies Building 641 the emergency generator building. Histoncal
maps show two underground storage tank (UST's) adjacent to the north end of the building and an
underground transformer vault rorth of the building (see Figure 6). No historical records could be located
to indicuie the capacity of the UJST’s. However, records do indicate fuel oil was stored in them. Also
no records could be located to indicate whether any transformers sull remain in the underground vault.

All heat used by on-base structures is supplied via natural gas. No other UST's could be located.

50  FIELD REPORT
‘ 5.1 Site Observations
The following site observations were ma

+ There was a gaie at the main entrance to the installation, however, the fence only extended 40 feet
on either side of the gate.

»  All formerly used housing stnictures are currently unoccupied

+ Bullets {projectile portion of cartndge) were found just nonth of the installations boundary near the
arca mark "Live Dud Area”

‘ +  Construcuon debns was observed in the former skeet and pistol ranges cast of the buitker (Building
640).

Q + A large vegetation burn arca was observed west of Loop Road near the playground area.
» A posted "Live Dud" arca was obscrved just north of the installations boundary.

! « A floor drainage system was observed in the bunker (building 640).

» Floonng and cc .ng tiles in the bunker may be of asbestos composttion.

+  Paint and other matenals were stored in one room of the bunker and in Paint Storage Buildings A and
B

«  Two Rocket (incrt warheads) Ranges that may comain Live duds are indicated on histonical maps.
60 RECOMMENDATIONS
6.1 Paint Storage A

At the wniing of this report, the Army 15 currently closing this instailanon and all matenals in thus storage
area should be treated as hazardous dunng their disposal.

LSATHAMA 938 4/DE-LEWES L/ 91 17
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The stained soils shovid be surface sampled and, if found to be hazardous, properly disposed. The depth
of contamination was observed to be approximately three inches It 1s also recomnicided that one soil
boring (approximately 3 feet) be advanced and one soil sample be collected and analyzed This would
help determine whether contamination has mugrated 1nto soils (sce Figure 7).

6.2 Paint Storage B

The Army is presently closing this installation and all matenals 1n this storage arca should be treated as
hazardous dunng their disposal. No evidence of contamination beyond the building was indicated,
therefore, no sampling is recommended.

6.3 Pisto! and Skeet Range

The pistol and skect range located east of the bunker was uscd unul 1958. Although no surficial evidence
of matenals other than construction debris was observed, a geophysical survey should be undentaken to
determine if bullets or ammunution casings exist (scc Figure 8)

6.4 3.5-Inch Inert Warhead Rocket Ranges

Historical records indicate there were two 3.5-inch Inert Warhead Rocket Ranges located south of the
bunker. Since training and weapon firing practice went on at FARA, 1t should be assumed the rocket
ranges were used unnl 1958, A geophysical survey of the cntire arca south of the bunker should be
conducted (see Figure 8).

6.5 Post Exchange Outfall

A six-inch diameter PVC outfall pipeline was observed exitung form the north side of the Post Exchange
(Bwilding 3547). No informativn regarding possible release from thus outfall is available. A surface soil
sample shoutd te collected at the end of the ortfall pipe and a soil bonng should be advanced with
subsurface soil samples collected at onc- and thre:- foot depths (see Figure 9).

6.6  Burned Vegetation Area

A wide arca of bumed vegetation was observed west of Loop Road and south of Sandy Road. Three
surface soil samples should be collected and analyzed. Additionally, three soil bonngs shouid be advanced
and the soil sampled at one- and three- foot depths (see Figure 10).

6.7 Burn Pile

A bum pile was observed south of Building 610 and west of Paint Storage A. Rusted metal bolts along
with rusted nails were observed among the ashes  One sample of the ashes should be collected along with
a surface soul sample of the soil beneath the pile, and one so1l boning should be advanced beneath the bum
pile with samples collected at one- and three- foot depths (sec Figure 10).

6.8  The Bunker

There are three potenuial environmental problems in the bunker.

USATHAMA 958 4DE-LEWES PNLic® 91 18
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Wall, Floor and Ceiling Tiles

Historical records indicate asbestos containing wall board was used dunng construction of the bunker and
the floor and ceiling ule may contan asbestos Due to the age of this structure and the types of
construction materials used at that ime, the potential for the floor and ceiling tile to contain asbestos is
high. Samples of wall, floor and ceilling tile should be collected and analyzed for asbestos content (see
Figure 11).

Floor Drain

A floor drain runs the length of the interior passage way. Historical maps indicate the floor drain exited
the bunker to the low lands east of the bunker. This drainage pipe should be located and soil boring
samples collected where it cmpties.  Surface soil and subsurface soil samples of this arca should be
collected (sce Figure 11).

Paint Storage Room

A room inside the bunker 1s used to store pants and miscellancous wood finishes. These contamners
should be removed and treated as hazardous waste.  Also, the walls and floor should be cleaned and the
waste from the cleaning process should be trcated as hazardous waste (sce Figure 11),

Bunker UST

Historical records indicate a 1000 gallon UST 1s bunied cast of the northemn end of the bunker (see Figure
1), The potential arca where this UST 1s located should be included in the geophysical survey to locate
it. A sample of any fluid in the UST should be cotlected and soil bonngs should be advanced and soil
samples collected adyacent the UST to determine if it has leaked.

6.9 Building 641

Historical records indicate two UT's of unknown capacity and an underground transformer vault are buned
adjacent to this building (see Fagure 11). If these cannot be located by phystcal inspection a geographical
survey of the area surrounding Building 641 should be performed

When the transformer vault is located, confined space entry will be necessary to determine if transformers
are sull present and to sample dielectnc {luid in the transformers for PCB content.

After the UST’s are located a sample of any liqud inside should be collected and soil bonng samples
should be collected from sides of the UST's to determine if leaking has occurred.

USATHAMA 956 6D LEWES FNL/dcA 91 23
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Photo 1:

Photo 2:

Photo 3:

Photo 4:

Photo 5:

Photo 6:

Photo 7:

Photo 8:

PHOTOGRAPH LOG

View of Entrance to First Army Recreation Area
Facing Northeast

View of Playground
Facing Southeast

Paint Storage A
Facing South

View of Bum Pie
Facing West
View of Entrance to Fenced Bunker Area

Facing East

View of Former Gun Room (exterior)
Facing Southwest

View of Main Entrance to Bunker
Facing East

View of Paints and Solvents Room in Bunker
Facing West




Photo 1: View of Entrance to First Army Recreation Area
Facing Northeast

Photo 2: View of Playground
Facing Southeast
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Photo 3:

Photo 4:

Paint Storage A
Facing South
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View of Burn Pile
Facing West
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Photo 5: View of entrance to fenced Bunker area
Facing East
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Photo 7: View of main entfance to Bunker
Facing East

Fhoto 8: View of paints and solvents room in Bunker
Facing West
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War - Fort Miles - World War II

Military restricrions waere tightened along the Coast in 1942. Unknown persons in the Eastem

militazy area along 16 seabeard states, called a ''dangerous to the national defense one', were moved .

This order came from headquarters of the Eastern Defense Command and First Amy at Govemors

Island, New York,

tn this tone were 905 prohibited zones and 69 resticted zones, They inciuded forts, arsenals,
airperts, dams, factones, and other defense nstallations.

Soon signs wers planted at entrances and exits alorg boundaries at Fort Saulsbury, Fost Miles,

Fort DuPent, and the Bellanca Atrcraft Corporation plant near New Castle, and marked ''prohibited" .

In Sussex County, Delgware thers were three "restricted’ zones. One ran along the Delawae Bay
and the Atlantic Ocean east of the Lewes-Rehoboth Canal and northward from 2 mark one miie north of
State Highway 26, at Bethany Beach. The Murd started one-half mile south of the highway and exiended
1o the Maryland lipe,

Moce resiictions timited the night of any person 1o anter, remain In o leave the eastem military
area. In the prehidited tenes Service of Supply had to have a permit te enter signed by the comnanding

general,

All porsens whe autered cither prahibited or restricted ones, except mambers of the armed forces
of the United States, were bamed from pessassing certain amicles, including firearms, explosives, radio
sending of receiving sets, signal devices, cameras or bueculars.

The dark days 3i Werld War )} were coming lo Deiaware and to Fort Miles. German submastnes had
closed the Bay with mines,

Sha
Ry Mg - :
“ R R o de




-‘\* 4 % fen

1

P s TR, e




A L3 <«
P o ke
” -«
ST L o L]
e (24 A3
- < oz *» . o
1] ” €
. [ % -~
” - 5 o
20 A < I o 2
—~ - had - s
%o 29 1) €
184 rid L
00
iy [ o~
~ae -« o - hd
» <€
vy 9
\(2
ot 9
(23 « € - .« ey
«© o & oc
R o vy C€ w | w
- .
€y L
e * ® LR
o . o oy AP 3 [N
z < w« ez,
< e e “«
vy 270 se s€ o~
e LTy € < I*3 u vz » ~
R Y S ST YRR IN S
w50 0 7 (4 R 7]
w s = 2w & 02 PN
o & o L4 «w ¢ - !
® L cc o o S € ¢
w 7t “ mx o omz o Wl o
3 o !
2« L2 <z €
L 2 @ e
3T 1. O
@ & ™ ¥ e % 4 _A_
cc €€ | o o G ' % e oo
@ P53 w2 - " oo * .
o 9z @ ‘ (24 [%3 @ 0
ez o I3 s
25 SR o & w o«
o % |esa ~y kel
\ﬁo « O 2,
“ < w z & oy
2 o
" ;\Lq&. L a® “y M!a.\.,m' enp240,
@ 0% ¢« o oz U A o Ly
"
C R T
(24
£Z4 a%
£24
< oz
w ¥
.
"
” z
w®
v, %,
sAy
2 3
- ose, 0
@ Y
1~
o -y
x oAk

R o a0

e aatd

s

2

*»”

o

(23

Lo

1

nape

(13

NOSNYH

() Wz ) wboe
FLYMNYING ol ,.T Y
- " * L

Ll

-
cu s X
¥
@ 0 e
N
» &
Tl e
M
«< .,
¥
hed
Y ey
A

bodoyy g B
e

o ~
r:._:....m.»\o -y

SV,
A .
M , &
A .ltf
AN
ml\\\ « T
6 - N

»

]

(6" -

\"\
4

]




*orovd q)sxk.\u\lxttno o770
vy NV XSTT v ggoor Foav7 M/ agandH
Jyvw 77VA IIM Y oAk /asnonnnnB ¥

wy @7LEVLS o774 ssYIP

yom@ WK (858
siHL ) wLo0ZoH T avIN WLt 4 FrlL LY
——
- s7dAL

_17-2 AF oF7ovIdIE INY var3074

oL swPS FAZN PAT-8 FHL FILVYT
A
i FFHLO

LoV

Any WYKL (v LEPIS Faek ron YA
griavag@ns KL 321 —oaLéd A°T
gard rt-8

\Quw: L oL LYFS Fain s¥7
W FA0T LY @?IIAAIVY AHAY naw L 1Y

CAbs ‘Ac kuvaavE
1-C50r-43-08 AAYN

Y TFLIVLS F4IN
L SITH 1304
wi ol
nvs

Uod s wr agvh LVIE FHL L
ﬂtnh >y 7L ~8NS 57177
xmmu\éu%wm.&k w

onimoyd Ik 49 7
oNsny FAIM Taod7H AY
s dox WOXAL SNAD co7and 744N L7r7rvi0L

2Somrv 3V rorien FHL *ThM 4O anng any
ra,\az(n w27r1LIT V7 SAVST ys7Nave FHi

\I\I\l\.

YIH Y avY A¥IL Y qoof L5v7 ol sV
AnvHITS 1ZYN SO NIV H VD svog- FAISSYH Y
wyyd VIS LSS
HId 440 LSNC
Rl +4a

n AN S

‘Sysarodwn SV STHIL TTY 40O v
w7 D THL FHYMVTIT HOVI I HLORO
-Thel M DIV TLY

WonS WiIM @FAIL2E st
o 1Y NI

SIULYE FHL SV FAOVSSYH
sym L¥iL 40 qorazd O ‘xava g1d0m d

% % . i
by R 2 VN e R Ry s, R e S
ey A, Tvg el 75 P




Py S e

- s 4 gt

.
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5!7 FoORT HILES OFL
FoRrT SAUSBURY Gw_s Webs
TALEN HERE 1N
1942 AND 193

IN THIS HISTORICAL PMOTOGRAPH A FENM OF TNE [oCa
MEN ARE SEEN AROUND OME OF “HE AL SR T Sune

P!CTUREO 1§ ONE OF THE Four MRBETTE CARRIAGE

1a=INcH BC MINT COASTAL DEFENSE GUNS OF THE EAST-
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Frem this peint in history, when childran play en the hills and sands of Fort Miles, and Sunday
visitors ply the waters withou! fear of enenry submatings ¢t minas, it afl passes like a dream,

Back in 1941, 1942 and 1943, the Caxst Artiilery of the 2815t looked at the beautiful beachss and
saw only the celd 2nd the hot. Back in April of ferty-ons, fifteen pyramidai tents ctoad betwesn the Fort
and no fort at all.

Here In the 1,500 acte reservation, the faue 155 mm guns were talked of as the "huge fortress’
over at Cape Henlopen. By April & 134, brackets for mines wers sunk in the Bay aad 2 1,300 foet leng
pier had been started. The other Deiaware Coast Artillery Regimant (the 193th Anti- Aircraft) was soon
10 mave out.leaving the 2613t Coast Artillery Regiment (Harbor Datanse) to hold the Fort. Huge search-
Hehts, miles of underwater cable from observation lewsrs, and tens of shells for the new 16-inch guns
wers 1o 10 loaked after.

Tims maved ea 3ad the war moved away. [n Jwly 1344, 2 118-ded hospital was built next ts the
Lewss High Schael.

May 14, 1345 feugd 2 Genman submasine 21 ths Fart Kiles pler. It was the flrst enemry submaring
te sareader sacenditionally to the United States Navy after the cassicn ef the 193945 war. A secend
ensory sehmaries wis placed on dlsplay ts iaa padlic at the pler sn November 22, 1945, By 1845, Fort
Nilas kad become Mexdguarters for Prisoners-of-Rar. Somd 6,500 men were held in Delaware, the last
leaving in April 1848,

Ths Second Werld War was cvae, Fort Miles ad 1ho batile of 52 Atlantic was giet,
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Caleadar Ko, 707
Come S, 9884

[Raport Ho, 101-384)

To authorize eqproprintons for aeal yuur 1991 for niliury wkvitiaa of Ga
Deprtzens of Didfuase, e eltary ecmutrontion, sud i dafonse tivitias of

't Depareaent of Bowgy,  yoesrte pesousel sesaghs f sk el
eut for tba Armed Poreos, ad for otbaz parposs,

IN THE SENATE OF THE UNITED STATES

Jot 50 (gt ay, v 103, 1090

Yr. Ny, brom s Comaliins on Ared Bervicns, repertad s lolowing
eriglaal bl; whloh way raad tvice azd placed oa the euleadar

A BILL

To authorize sppropriations for fgoal year 1001 for miltary
activitios of the Department of Defruse, for miitsry oon-
struotion, aad lfor dalents sotivitiag of the Departmen of

Energy, to prosertbe personnel tiroagths for ruh finoal
yeart for the Armed Forcas, and for other purposes,

1 BoumlodbydoSmnuandﬂowo/Rmma-
2 twes of the United Slales of dmarics in Congresa sapumblad,
8 8ECTION 1. 8HORY TITLY

4 This Act may be cited as the *“Natiansl Defsms Authori
§ atlon Aot for Fiacal Yoar 1091,
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! () comtruction of » publly sccess to the
2 Remmnts.

§ SEC. 1434, LAND CONVEYANCE, CAPE HENLOFEN, DELAWARE
4 (2 In Gaomaaz.—Notwithrianding any other provision
5 of law, and mbfect to rubsectiona (b) through (0, the Secree
8 tary of th Army (hareaftar in this tection referred to &4 tha
T “Bacestary’) aball couvey to the Btats of Delawace all right,
8 title, and interest of the United Btatet in and to a parval of
9 real property loeatsd st Cape Heulopen, in Sumsax County,
10 Delawars, conristing of approximately 86 sores and known
11 a4 the Fort Hasds Recreation Ares. The econveyance msde
12 pursuant to this ssction shall be without considerstion exoept
13 that required by subsection (5).

4 () Comprriona or Coxvarixca.—The sanveyaces
15 authorized by this seotion shall be subjsct to the following
16 conditions:

1 (1) The Btate of Dalsware thall indamnly th
18 United Bates aguint ll lisbllity in conneation with
19 anp hasardous materialy, wobstanses, or ocnditions
90 whish way be found on ths property to be ocveyed
0 purenant 50 this pection,

22 (9) "iTe Btate of Delowure shall pormalt mambers
28 of the Armed Poross of thy Unlted Bistes sarving on

24 sotive duty, their ipousss, and their dypandenta to pur-
26 ohase erch your, for & prios not greater than the prics

1 On K




8
1
8
8
10
1
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by the Btats of Delaware.

(6) AvprrionaL Teaus axp CowprrioNs.—Thy Seo-
retary may tequire suck addivonal terms od conditions in
cooncction with the conveyance purmuant to this section a4
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DEFENSE ENVIRONMENTAL RESTORATION PROGRAM
FINDINGS OF FACT AND DETERMINATION OF
DEPARTMENT OF DEFENSE RESPONSIBILITY

FORT MILES MILITARY RESERVATION, LEWES, DELAWARE
PROJECT NO. CO3DE006300

FINDINGS QF FACT

1. This project involves the demolition and removal of unwanted improvements
located on land formerly used by the Department of Defense (DOD) for the
establishment of the Fort Miles Military Reservation. A building demolition
and debris cemoval project is recommended based on DAEN-ECE-B letter to NADCO-
EP dated 4 December 1985 (SUBJECT: Defense Environmental Restoration Account
(DERA) - Inventory Phase Policy Guidance). Since the property on which
restoration is desired is owned by a government agency, demolition and debris
removal is recommended. The project will encompass the following:

A. BUILDING DEMOLITION: Completely demolish and remove 7 buildings including
foundations (16,0U6 square feet total). Include capping of utilities,
backfill and compaction, and removal of asbestos from 6 buildings. Prior to
demolition and selection of disposal method, sampling of insulation used in
buildings is necessary to determine the presence of asbestos.

B. CONCRETE FQUNDATION REMOVAL: Completely remove 4 concrete foundations
(13,461 square feet total). Include backfill and compaction.

C. CONCRETE PLATFORM REMOVAL: Remove one concrete platform (120 cubic yards)
located adjacent to Bunker #3L,

D. BRICK SMOKESTACK REMOVAL: Remove cne brick smokestack (50 square feet
total) located adjacent to Building #16.

£. TRAILER REMOVAL: Remove Y4 trailers (600 square feet each) and foundations
located adjacent to Gunker #8U4,

F. STEEL FRAME RIFLE RANGE TOWER: Remove one steel frame rifle range tower
and foundation.

G. TRANSFORMER REMOVAL: Remove 6 transformers {(ground-mounted). Prior to
removal and selection of disposal method, soil and transformer contents will
be analyzed for PCB content and disposed of in an appropriate manner.

H., TRANSFORMER CAGE REMOVAL: Remove 4 transformer cages and foundations.
Prior to removal and selection of disposal method, vicinity will be analyzed
for PCB contamination and disposed of in an appropriate manner. Backfill and
compact.

I. CHAIN-LINK FENCE REMOVAL: Remove 850 linear feet of chain-link fence
located around Bunker #3834, {ncluding all posts and concrete footings.

J. STORAGE TANK REMOVAL: Remove one above grade storage tank (estimated
40,000 gallons) located adjacent to Bunker #84.
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K. SECURE BUNKERS: Secure 3 bunkers (Bunkers #7, #38, and #84) to prevent !
trespasser accessibility. '

L. MISCELLANEQUS DEBRIS REMOVAL: Remove 150 cubic yards of miscellaneous
debris located throughout site.

%. SITE GRADING AND SEEDING: Site grade and seed 3600 square yards of area
disturbed by demolition.

The structures proposed for demolition and removal are considered to be
ungightly and a hazard to the safety of the general public within the context
of the property's designated use as a state park.

2. The former Fort Miles Military Reservation is located on Cape Henlopen, a
sandy point of land where the Atlantic Ocean and the Delaware Bay meet three

miles southeast of Lewes and due north from Rehoboth Beach in Sussex County,

Delaware.

Audited records of the Baltimore District indicate that the Fort Miles
Military Reservation originally consisted of 1381.1 acres in fee. The site
was acquired by the Department of Defense by various deeds and condeamnation
proceedings between 1873 and 1957, and was purchased in nine parts. The
original U. S. Fort Reservation Tract {140 acres in fee) was acquired by an
act of the State Legislature approved S5 February 1873, according to the
Attorney Ceneral's Final Opinion dated 27 October 1873. Tract A (212.0 acres
fee) was transferred by the Department of Interior through General Services
Administration (GSA) to the Department of the Army by letter dated 5 February
1954, Tract B (1.0 acre) was transferred by the United States Treasury
Department to the Department of the Army by letter dated 10 May 1957. Tract
Nos. 1 and 2 (973.1 and 22.7 acres in fee, respectively) were acquired from
the State of Delaware by a Declaration of Taking, as stated in the Attorney
General's Final Opinion dated 13 Deceaber 1941. Tract No. 3 (15.85 acres fee)
was acquired from the Delaware, Maryland & Virginia Railroad Company as stated
1n the Attorney General's Final Opinion dated U August 1945. Tract No. U
115.0 acres in fee) was acquired by transfer of jurisdiction .)nditioned on
usage by the United States for national defense. The original owner of Tract
No. 4 was the State of Delaware. Tract No. 6 (0.76 acres in fee) was acquired
from Harry Rapk’ ., et ux by a Declaration of Taking filed 5 August 1947 as
stated in the Attorney General's Final Opinion dated 28 July 1948, Finally,
Tract Nos. 22, 25 and 27 (.69 acres fee total) were also purchased from Harry
Rapkin, et ux by Deed dated 10 November 19Ul according to the Attocney
General's Final Opinion dated § January 1947. In addition, parcels of land
located along the Atlantic Coast of Delaware totaling 492.8 acres, were leased
from the State of Delawars by DOD, A tract register of this land acquired by
DOD after 1 July 1940 is as follows:
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TRACT REGISTER OF ACQUISITION AFTER 1 JULY 1940 (MILITARY)

TRACT No. LAND OWNER LEASE TERMS OF LEASE
30 STATE OF DELAWARE 3.66 1 June 1942 to 30 June 1963
31 STATE OF DELAWARE 0.68 7 April 1943 to 30 June 1963
32 STATE OF DELAWARE 4,67 1 June 1943 to 30 June 1962
33 STATE QF DELAWARE 15.42 14 July 1943 to 30 June 1963
351 STATE OF DELAWARE 8u.4 1 June 1950 to 1 January 1951
35-2 STATE OF DELAWARE 275.0 1 June 1950 to ! January 1951
35-3 STATE OF DELAWARE 108.4 1 June 1950 to 1 January 1951
36 GRANSVILLE H. SMITH, 0.57 1 January 1951 to 30 June 1975
et ux
use
TRACT No.,
30 Fire Control Tower Site
31 Fire Control Tower Site
32 Fire Control Tower Site
33 Right of Way
35-1 Encampnent
352 Firing Range
35-3 Firing Range
36 Unknown

3. In the spring of 1941, the 20613t Coast Artillery, Delaware National Guard was
Federalized and moved into a tented encampment at Cape Henlopen, Delaware,
presumably for harbor and coast defense maneuvers and firing practices. They named
their encampment "Camp Henlopen", Soon derricks and dredges and large road
equipment began to appear on the site, and it became apparent that the Army was
building a fort on the Henlopen sand dunes. In the summer of 1941, cthe Navy,

taking over the old Lewes Coast Guard Station as a headquarters, moved in and set up
the Harbor Entrance Control Post, Mines were laid in the 800 feet wide and 40 feet
deep channel leading into the Delaware Bay and were controlled by a high frequency
radio signal that could set them off in an extreme emergency.

The White Construction Company from New York built the multimillion dollar defense
project. George and Lynch, a Delaware firm, worked in conjunction with White. The
fort was built with a thick layer of sand on top as well as in front of the guns
located on the site for protection against air or sea attack.

Eight, twelve, and sixteen inch guns were brought to the fort and placed in the
fortress pits. Concealed along a four-mile sea front, the fortress had gun
emplacements, ammunition dumps, and living quarters.

A hospital, theatre, gymnasium, chapel, fire hall, and post exchange, as well as
clubhouses, barracks, mess facilities, and recreational facilities were also built
at the site. Approximately €C percent of the site was used as a training area, on
which a small arms firing range was established. Other buildings constructed at the
site 1ncluded an automotive repair shop, storage bunkers and warehouses. In 1945,
Fort Miles was known as the Prisoners-of-War Headquarters for German and Italian
prisoners. Following World War II, Fort Miles continued as an army post and then

R
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became quite active as a training post during the Korean War outbreak in 1950. 1In
1958, the Army decided to close Fort Miles because of the increasing obsolescence of
artillery due to tactical missile development. .

4, In 1961, the majority of Fort Miles was declared excess to the needs of the
Department of the Army. However, portions of the military reservation were retained
by DOD for defense purposes. On 13 February 1961, 614 acres fee were transferred to
the Department of the Navy through GSA for the Naval Oceanographic Research

Station. Of these 614 acres fee, 526 acres lie in Tract 1, 87 acres lie in Tract A,
and 1 acre lies in Tract B (entire tract). 24Q acres were conveyed by the
Department of the Navy through the Bureau of Qutdoor Recreation to the State of
Delaware for public park purposes by Quitclaim Deed dated 31 October 1972.

Corrected Quitclaim Deed of 19 July 1983 for Quitclaim Deeds of 13 September 1982
and 10 January 1983 states that 353.47 fee acres, less and except 16.80 acres fee
and 1.0 acre fee was transferred by the United States Navy through the National Park
Service to the State of Delaware. The 16.80 acres fee and 1.0 acre were transferred
to the State of Delaware at a later date. (The Department of the Army transferred
614 acres fee more or less as stated above; the Department of the Navy, however,
conducted a perimeter survey arriving at a total of 593,47 acres fee. Reverter and
recapture clauses are included in the deed of 31 October 1972 and corrected deed of
19 September 1983, No restrictions as to DOD liabilities are included).

By Quitclaim Deed dated 15 October 1964, 523.72 acres fee were conveyed to the State
of Delaware., Of these 523.72 acres fee, 329.41 acres lie in Tract 1, 140 acres is
the Original U. S. Fort Reservation, 22,70 acres lie in Tract 2, 15.85 acres lie in
Tract 3, 15.00 acres lie in Tract 4 and .76 of an acre lies in Tract 6.

Effective 26 January 1962, 190.16 acres fee were reassigned to First Army Recreation
Area. Of these 190.16 acres fee, 102,16 acres lie in Tract 1 and 88 acres lie 1n
Tract A. 94.2U4 acres fee were reported excess to General Services Administration on
18 August 1978, assigned to the Department of Interior who conveyed same to “he
Department of Natural Resources and Environmental Control, State of Delaware by
Quituiaim Deed dated 31 October 1972. A reverter clause is contained in deed of 14
May 1980, No recapture or restrictions as to DOD liabilities are included in the
deed. 11,39 acres fee located within the excessed acreage has been restricted to
surface use only due to use as a firing range.

0n 21 September 1964, 16,22 acres fee were transferred to the Department of the
Navy. Of these 16,22 acres, 15.44 acres lie in Tract 1 and .78 of an acre lies in
Tract 2. The United States acting through the Heritage Conservation and Recreation
Service conveyed .78 acres fae of Tract 2 to the State of the Delaware for Public
Park use. The remaining 15.44 acres are currently under DOD control.

In addition, 37 acres fee of Tract A eroded in April of 1926 and {s not menticned 1in
property disposals.

5, The site is currently owned by the State of Delaware (Division of Parks and
Recreation) with the exception of 15.4Y4 acres owned by the Department of the Navy
and 95.92 acres owned by the Department of the Army. The State of Delaware
(Division of Parks and Recreation) owns 1232.74 acres of the site and is restricted
to use the subject property for park purposss. The Department of the Navy has
established a Naval Oceanographic Research Station on their portion of the site and
the Department of the Army has developed their land into the First Army Recreation
Area. None of the buildings recommended for demolition on the State of Delaware's




property have been beneficlally utilized since DOD ownership. The buildings
recommended for demolition by the State of Delaware are as follows: Bldg. #39
(Warshouse), Bldg. #48 (Garage), Bldg. #51 (Storage), Bldg. #52 (Storage), Bldg. #70
(Public Works Shop), Bldg. #85 (Storage) and a Guard House, It is likely that the
1nsulation used in these buildings, with the exception of the Guard House, contains
asbestos. In addition, removal of four concrete foundations, a concrete platform,
and a brick smokestack is recommended, as well as four trailers and their
foundations. Removal of six transformers (ground-mounted) and four transformer
cages is also recommended. It is likely that the transformers contain PCB
contamination. A 40,000 gallon (volume estimated) above grade storage tank is also
to be removed. The contents of the tank, if any, is unknown. It is possible that
the tank contents, as well as the surrounding vicinity, may contain PCB
contamination. It is likely that there is an underground fuel storage tank in the
vicinity of Bldg. #39 which may contain PCB contamination, howsver, the State of
Delaware desires that the underground fuel tank remain intact. Removal of a chain-
link fence surrounding Bunker #84, as well as the miscellaneous debris on top of the
bunker and located throughout the site, is also recommended. The State of Delaware
also desires that three bunkers (Bunkers #7, #38, and #84) be secured to prevent
trespasser accessibility. Bldg. #61 (Transmitter Building), currently owned by the
State of Delaware (Division of Parks and Recreation), is leased to the University of
Delaware for the establishment of a weather station. Also, the State of Delaware
(Division of Parks and Recreation) leases property on the northwestern portion of
the site to the University of Delaware for the establishment of a marine biology
laboratory. The buildings and items recommended for demolition and removal are
considered unsightly and a hazard to the condition of the site. The park is open to
the general public and the buildings and bunkers are easily accessible to
trespassers, especially small children. In addition, portions of the site owned by
the Department of the Army were marked off with fences and designated as live dud
areas. Since ordnance was stored and fired on the site, it is likely that ordnance
conditions exist on the site.

In addition, there are seven tracts of land {totaling 492.8 acres) located along the
Atlantic Coast of Delaware which the State of Delaware leased to DOD. There was no
mention of DOD liabilities or obligations for restoration in these leases. Concrete
Watch Towers were constructed along these lands by DOD. The State of Delaware
desires that these towers remain intact. However, there 13 one steel frame tower
located along the Atlantic Coast of TMslaware in the vicinity of York Beach near
Tract No. 35-3 which the State of Delaware desires to have removed. Also, since two
of the tracts (Tract Nos. 35-2 and 35-3) were formerly used as firing ranges, it 1s
possible that ordnance conditions exist on these properties. Comfort staticns and
shower buildings were constructed on some of these land tracts along the coast by
the State of Delawars (Division of Parks and Recreation) for the development of a
state park. The Delaware National Guard is currently established on Tract No. 35-1
near Bethany Beach. There is no restoration work needed or desired by the Delaware
National Guard on Tract No. 35-1.

The property may be eligible for listing on the National Register of Historic
Places. The Department of Defense is now investigating criteria for evaluation of
World War II era military sites, such as Fort Miles. The Cape Henlopen State Park
also contains several prehistoric sites listed or eligible for listing on the
National Register. Further studies will be necessary to complete a determination of
eligibility for this former military post and to insure avoidance of any prehistoric

archaeological sites.

1
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6. The potential exists for a two-phasad project at this site. A resolution of
that question will depend upon subsequent investigations to determine if ordnance
and toxic and hazardous waste conditions exist.

DETERMINATION

Basei! on the foregoing findings of fact, the present condition of the site, as
described above, has been determined to be the result of a prior DOD utilization in
connection therewith. Moreover, it is determined that an environmental restoration
project, to the extent set out herein, is an appropriate undertaking within the
purview of Public Law 98-473, Continuing Appropriation, 1985 (Conference Report (HR
98-1159)), for the reasons stated above.

DATE LLOYD A. DUSCHA, P.E.
Deputy Director
Directorate of Engineering
and Construction
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SITE SURVEY SUMMARY SHEET
FOR
FORT MILES MILITARY RESERVATION, LEWES, DELAWARE
PROJECT NO. CO3DE006300

SITE NAME: Fort Miles Military Reservation, Project No. CO3DE006300

LOCATION: Sussex County, Lewes, Delaware

SITE HISTORY: In the spring of 1941, the 261st Coast Artillery, Delaware National
Guard was Federalized and moved into a tented encampment at Cape Henlopen, Delaware,
presumably for harbor and coast defense maneuvers and firing practices. The named
their encampment "Camp Henlopen." Soon derricks and dredges and large road
equipment began to appear on the site, and it became apparent that the Army was
building a mighty fort on the Henlopen sand dunes. In the summer of 1941, the Navy,
taking over the old Lewes Coast Guard Station as a headquarters, moved in and set up
the Harbor Entrance Control Post. Mines were laid in the 800 feet wide and 40 feet
deep channel leading into the Delaware Bay and were controlled by a high frequency
radio signal that could set them off in an extreme emergency. Coast Artillery laid
the mines, sinking heavy brackets and attaching explosive charges that could be
fired from control stations ashore. Three types of amines were used: timed,
electronic and magnetic., The magnetic detector loop lnstalled in April 1942
consisted of six groups of mines with thirteen mines in each group. They were naval
mines, Type $1, Model 0.

The mines did not stretch clear across to Cape May, NJ because of the sand bars and
shallow water on the north side of the mouth to Delaware Bay, In the early days of
World War II, the Army held command of coastal defenses including the mine field at
the Bay's entrance. After the installation of the magnetic detector loop in April
1942, the Navy cooperated with the Army in maintaining the underwater defenses.
Vessels had to be escorted through the mined harbor by the Coast Guard. When World
War II began, the Coast Guard conducted "Search and Rescue" m:ssions for downed
aircraft and ships in distress and picked up survivors from torpedoed vessels.
Searchlights were set up in a straight line across the point. These searchlights
were gobile units on trailer beds.

The White Construction Company from New York built the multimillion dollar defense
project. George and Lynch, a Delaware firm, worked in conjunction with White. The
fort was bullt with a thick layer of sani on top as well as in front of the guns for
protection against alr or sea attack. E.ght, twalve, and sixteen inch guns were
brought to the fort and placed in the fcrtress pits, Concealed along a four-mile
sea front, the fortress had gun emplacements, ammunition dumps, and living

quarters. The two 12 inch guns brought to the fort were of the type barbette
carriage B C M-1917.

nAm Battery of the 261st, in August of 1941 set up four G.P.F. French 155-millimeter
guns on the sand dunes at Henlopen. In late 1942 and early 1943 the 155-millimeter
French guns were replaced by two 16 inch guns. The 16 i1nch guns were originally
taken from old U. S. battleships that had been scrapped. 90-millimeter anti-
aircraft guns were also placed on the sand dunes, manned by A, B and C Batteries of
the 261st. In 1942 the Army brought six eight-inch guns mounted on railroad cars to
the site. Deep in the sand bunkers, where the guns were placed, ward rooas, ammo
and equilpment store rooms, food storage rooms, kitchen facilities and sleeping
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quarters were constructed, In addition, six inch guns were brought in and placed at
beach level and test-fired only. The 12~ and 16- and 6- and 8-inch guns, as well as
the 90-millimeter anti-aircraft artillery guns, had armor-piercing and high
explosive shells, Ammunition for small arms was also stored on the site.

Plans for Casemate and central transverse magazines and plotting rooms, electrical
system details, power rooms, radiator rooms, fuel storage rooms, and many other
plans aqd'maps were all considered top secret in 1941. The bunkers also had
dehumidification systems and gasproofing systems as well as air conditioning

and heating systems.

Zach bunker had two entrances and had the name of each gun battery cut into the
concrete framing. The letters were 9" high, about 6" across and 3/4' deep. On each
bunker entrance was the name of the battery, the letters U.S.E.D., for United States
Engineer Department and the date -~ 1942, The big 12" and 16" gun batteries were
named Battery Doe, Battery Hunter, Battery Herring and Battery Smith.

Supplies for the fort came by way of a newly constructed highway and railhead

spur. In addition, an 1800 ft. long pler was built so supplies could be brought to
the fort by ship. Although a $3,000,000 air base was constructed at Cape May, NJ,
no air facility was built at Cape Henlopen.

A hospital, theatre, gymnasium, chapel, fire hall, and post exchange, as well a3
clubhouses, barracks, mess facilities, and recreational facilities were built at the
site. Approximately 60 percent of the site was used as a training area, on which a
small arms firing range was established. Other buildings constructed at the site
included an automotive repair shop, storage bunkers and warehouses. In 1945, Fort
Miles was known as the Prisoners-of-War Headquarters for German and Italian
prisoners. Following World War II, Fort Miles continued as an army post and then
pecame quite active as a training post during the Korean War outbreak in 1350. In
1958, the Army decided to close Fort Miles because of the increasing obsolescence of
artillery due to tactical missile developament.

DESCRIPTION OF THE PROBLEM: As a result of prior DOD activity, the condition of the
Site exists such that it creatss a hazard, The structures that exist on the sight
are unsightly and are in a deteriorated condition. The bunksrs and buildings on the
site are easily accessible to trespassers. There {s a possibility that asbestos is
present in the insulation of the buildings recommended for demolition. In addition,
there are transformers (ground-mounted) located on the site which are possibly
contaminated with PCB'sS. An underground fuel tank, which may contain PCB
contamination, exists in the vicinity of Bldg. #39. However, the owWner desires that
the fuel tank resain intact. An above grade storage tank, contents unknown (ir
any), also exists on the site. In addition, portions of the site still owned by the
Department of the Army were marked off with fences and designated as live dud

areas. Since ordnance was stored and fired on the site, it is like y that ordnance
conditions exist on the site.

BASIS FOR DETERMINATION OF DOD RESPONSBILITY: Facilities were constructed by tne
Department of the Army and vacated thereafter. Currently, the Department of the
Navy owns 15.44 acres of the site and the Department of the Army owns 95.92 ac-es,
Items recommended for removal were used by the Department of Defense and ha.e uot
been of beneficial use to subsequent owners.
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POC/DISTRICT: John E. Tunnell, P.E., NAPEN-P, FTS 597-4714/Philadelphia.

STATUS: On 6 March 1986, the following Philadelphia District personnel performed an

on-site investigation of the subject property: Jane Jablonski, NAPEN-P, Chris
Mazurek, NAPEN-P, and Bill Koch, NAPENaP.

The site 1s currently owned by the State of Delaware with the exception of 15,44
acres owned by the Department of the Navy and 95.92 acres owned by the Department of
the Army., The State of Delaware (Division of Parks and Recreation) owns 1232.74
acres of the site and is restricted to use the subject property for park purposes.
The Derartment of the Navy has established a Naval Oceanographic Research Station on
their portion of the site and the Department of the Army has developed their land
into the First Aramy Recreation Area., The majority of the former DOD buildings on
the site have been removed by the State of Delaware. None of the buildings
recommended for demolition on the State of Delaware's property have bdbeen
beneficially utilized since DOD ownership. The bulldings recommended for demolition
by the State of Delaware are as follows: Bldg. #39 (Warehouse), Bldg. #48 (Garage),
31dg. #51 (Storage), Bldge. #52 (Storage) Bldg. #70 (Public Works Shop), Bldg. #85
(Storage) and a Guard House. It is likely that the insulation used in these
buildings, with the exception of the Guard House, contains asbestos. In addition,
removal of four concrete foundations (two are located to the southwest of Bunker #7
and the other two are located adjacent to Bldg. #51), a concrete platform (located
1n the vicinity of Bunker #84), and a brick smokestack (adjacent to Bldg. #16) is
recommended, as well as four trailers and their foundations (located in the vieinity
of Bunker #84)., Removal of six transformers (ground-mounted) and four transformer
cages 13 also recomzended, Three transformers are located near Bldg. #70, one is
located near Bldg. #78, another near Bldg. #62, and one near Bldg. #61. It is
likely that the transformers may contain PCB contamination. Since Bldg. #61 has
been leased to the University of Delaware it is possible that the transformer
adjaceat to it has been beneficially used. A 40,000 gallon (volume estimatea) above
grade storage tank in the vicinity of Bunker #84 is also to be removed. The
contents of the tank, if any, is unknown. It is possible that the tank contents, as
well as the surrounding vicinity, may contaln PCB contamination. It is likely that
there 18 an underground fuel storage tank in the vicinity of Bldg. #39 which may
contain PCB contamination, however, the State of Delaware desires that the
underground fuel tank remain intact. Removal of a chainelink fence surrounding
Bunker 884, as well as the miscellaneous debris on top of the bunker and located
throughout the site, is also recommended. The State of Delaware also desires that
three bunkers (Bunkers #7, #38, and #34) be sec.red to prevent trespasser
accessibility. Bldg. #61 (Transmitter Building) currently owned by the Stats of
Delaware (Division of Parks and Recreation), is leased to the University of Delaware
for the development of a weather station. Also, the State of Delaware (Divisior of
Parks and Recreation) leases property on the northwestern portion of the site to the
University of Delaware for the establishment of a marine bilology lab. The buildings
and Ltems recommended for demolition and removal are considered unsightly and a
nazard to the condition of the site. The park is open to the general public and the
buildings and bunkers are easily accessible to trespassers, especially small
children. In addition, portions of the site still owned by the Department of the
Army were marked off with fences and designated as live dud areas. Since ordnance
was stored and fired on the site, it is likely that ordnance conditions exist on the
site. The State of Delaware has also constructed five new buildings for the
development of a public park on the site. They are Bldgs. #4 and #34 (Coafort
Stations), Bldg. #35 (Bathouse), and Bldgs. #5V and #69 (Shower Bldgs). In
addition, several of the former DOD buildings have been renovated for park purposes
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by the State of Delaware.

The following buildings are to be utilized for development of a state park and are
to be retained: Bldg. #1 (Tower), Bldg. #2 (Contact Station), Bldg. #3 (Pump
House), Bldg. #4 (Comfort Station), Bldg. #5 (Cable Hut), Bldg. #6 (Cable Hut),
Bldg. #7 (Bunker), Bldg. #8 (Nature Center), Bldg. #9 (Camp Office), Bldg. #10
(Dormitory #24), Bldg. #11 (Mess Hall), Bldg. #12 (Dormitory #21), Bldg. #13
(Dormitory #22}, Bldg. #14 (Shower Bldg.), Bldg. #15 (Dormitory #23), Bldg. #16
(Gymnasium), Bldg. #17 (Chapel), Bldg. #18 (Camp Laundry), Bldg. #19 (Dormitory
#11), Bldg. #20 (Sewage Lift Stztion), Bldg. #21 (Camp Office), Bldg. #22 (Doramitory
#13), Bldg. #23 (Dormitory #14), Bldg. #24 (Sewage Treatment Plant), Bldg. #25 (Mess
Hall), Bldg. #26 (Shower Bldg.), Bldg. #27 (Dormitory #12), Blidg. #28 (Storage
8ldg.), Bldg. #29 (Tower), Bldg. #30 (Youth Camp 3), Bldg. #31 (Sewage Lift
Station), Bldg. #32 (Maritime Tower), Bldg. #33 (Storage Bldg.), Bldg. #34 (Comfort
Station), Bldg. #35 (Bathhouse), Bldg. #36 (Cable Hut), Bldg. #37 (Tower), Bldg. #38
(Bunker), Bldg. #40 (Vehicle Repair Shop), 31dg. #41 (Storage Bldg.), Bidg. #42 (Gas
Storage Bldg.), Bldg. #43 (0il Storage Bldg.), Bldg. #u4 (Heavy Equipment Storage
31dg.), Bldg. #45 (Storage Bldg.), Bldg. #45 (Park Office), Bldg. #47 (Supt.'s
Residence), Bldg. #49 (Carpenter Shop), Bldg. #53 (Pump House), Bldg. #54 (Tower),
31dg. #55 (Chlorine Bldg.), Bldg. #56 (Contact Station), Bldg. #57 (Shower Bldg.),
Blig. #58 (Incinerator), Bldg. #59 (Bunker), Bldg. #60 (Igloo), Bldg. #61
(Transmitter Bldg.), Bldgs. #62, #63, #6Y4, 265, 466, #67 and #68 (Igloos), Bldg. #69
(Shower Bldg.), Bldg. #72 (Well House), Bldg. #73 (Valve House), Bldg. #74 (Gas
Station), Bldgs. #75 and #75 (Shelter Pavilions), Bldg. #77 (Base Exchange), Bldg.
478 (Service Club), Bldg. #79 (Generator & Terminal Equipment Bldg), Bldgs. #80 and
481 {Towers), Bldgs. #82 and #83 (Well House), and sldg. #84 (Bunker)

In addition, there are seven tracts of land located along the Atlantic Coast of
Delaware which the State of Delaware leased to DOD. There was no mention of DOD
liabilities or obligations for restoration in these leases. Concrete Watch Towers
were constructed along these lands by DOD. The State of Delaware desires that these
towers remain intact. However, there is one steel frame tower located along the
Atlantic Coast of Delawars {n the vicinity of York Beach near Tract No.

35-3 which the State of Delaware desires to have removed. Also, since two of the
tracts (Tract Nos. 35-2 and 35-3) were formerly used as firing ranges, it is
possible that ordnance conditions exist on these properties. Comfort stations and
shower buildings were constructed on some of these land tracts along the coast dy
the State of Delaware (Diviaion of Parks and Recreation) for the developzent of a
state park. The Delaware National Guard {s currently established on Tract No. 35-!
near Bethany Beach. There is no restoration work needed or desired by the Delaware
National Gaard on Tract No. 35~1.

RIGHT-OF-ENTRY: For the purpose of this site survey, verbal approval to enter the
site was arranged by Mr. Charles Salkin, manager of the Technical Services Section,
State of Dalaware, Department of Natural Rescurces and Environmental Control,
Diviston of Parks and Recreation. Formal right-of-entry agreements are deing
prepared for this project and will be executed prior to initiating any further field
1nvestigations

AVAILABLE STUDIES AND REPORTS: As built site plans are on file at the Philadelph:ia
District.




i
i
g
i
i
{
l
!
i
i
i
{
{
8
g
q

Foo

P

i
Vigh

CATEGORY OF HAZARDS: There is a possibility of Polychlorinated Biphenyl (PCB)

contaminated oil existing in the transformers (ground-mounted) on the site, as well
as in one above grade and one below grade storage tank. A "PCB Analytical Report"
prepared for the Department of the Navy is included in Appendix C. Testing for PCB
contamination was performed on the transformers existing on formerly owned Navy
property currently owned by the State of Delaware. The results of these testings
are included in this report. There is also a possibility that the material used as
an insulation throughout the buildings recommended for demolition may contain
asbestos. However, the presence of such contaminants cannot be confirmed without
appropriate testing measures. Contaminated materials, depending on the nature and
magnitude of the problem, will require consideration of appropriate procedures for
handling and disposal. Other hazards at the site are deteriorated buildings and
unsecured bunkers which are easily accessible to trespassers, especially children
since the site is currently developed into a state park and is open to the general
public. Hazardous remains of a few foundations and miscellaneous debris remain on
the site. In addition, portions of the site still owned by the Department of the
Army were marked off with fences and designated as live dud areas. Since ordnance
4as stored and fired on the site, it is likely that ordnance conditions exist on the
site.

DESCRIPTION OF REMEDIAL ACTION: The remedial actions to be taken, based on
avarlable information, are described in the paragraphs below:

A. BUILDING DEMOLITION: Completely demolish and remove 7 buildngs including
foundations (16,046 square feet total). Include capping of utilitles, backfill and
compaction, and removal of asbestos from 6 buildings. Prior to demolition and
selection of disposal method, sampling of insulation used in buildings is necessary
Lo determine the presence of asbestos.

3. CONCRETE FOUNDATION REMOVAL: Completely remcve Y4 foundations (13,461 square
feet total). Include backfill and compaction.

C. CONCRETE PLATFORM REMOVAL: Remove one concrete platform {120 cubic yards)
iccated adjacent to Bunker #8Y,

D. BRICK SMOKESTACK REMOVAL: Remove one brick smokestack (50 square feet total)
located adjacent to Building #16.

E. TRAILER REMOVAL: Remove U trallers {600 square feet each) and foundations
located adjacent to Bunker #84,

F. STEEL FRAME RIFLE RANGE TOWER: Remove one 3teel frame rifle range tower and
foundation.

G. TRANSFORMER REMOVAL: Remove 6 transformers {ground-mounted). Prior to removal
and selection of disposal method, soil and transformer contents will be analyzed for
PCB content and disposed of in an appropriate manner.

H., TRANSFORMER CAGE REMOVAL: Remove U transformer cages and foundations. Prior to
removal and selection of disposal method, viclnity will be analyzed for PCB
contamination and disposed of in appropriate manner. Backfill and compact.

1. CHAIN-LINK FENCE REMOVAL: Remove 850 linear feet of chain-link fence located
around Bunker #84, :ncluding all posts and concrete footings.
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J. STORAGE TANK REMOVAL: Remove one above grade storage tank (estimated 40,000
gallons) located adjacent to Bunker #84.

K+ SECURE BUNKERS: Secure 3 bunkers (Bunkers #7, #38, and #84) to prevent
trespasser accessibility.

L. ~ISCELLANEGUS DEBRIS REMOVAL: Remove 150 cubic yards of miscellaneous debris
located throughout s.te.

M. SITE GRADING AND SEEDING: Site grade and seed 3600 square yards of area
disturbed by demolition.

ESTIMATED COST: Total estimated cost of the proposed remedial action, Fort Miles
Military Reservation = $551,000.




APPENDIX A
DD 1391

IR e eenme aeRst b hald




e ks SNER R wwee

1. COMPONENT

DATE
lFY 1 MILITARY CONSTRUCTION PROJECT DA‘I’Al 19 March 86

T s
3. WA\. TION HWT jo. P

ort ﬂiles 1 ltar;ogeservaCLon” Lewes, ﬁ%:: Mxles Military Reservation
Delaware

7 PROJECT NUMBER 8 PRORCT COSY (9000 |
CO3DE006300 $551

9. COST ESTIMATES

ORIY T~ CoRY |
ITEM um| quantity | Sy 18080)

Construction Cost 5441
Contingencies (10%) 4!
Supervision & Administration (5.57) 23

Total Construction CWE 5475
Desiga (6%) $ 29
FEASIBILITY STUDY COST (R) § 41
Site Investigation/Data Gathering £ 10,200
Support Activit:ies

Real Estate 2,000

Public Participation/Local Cooperation 1,000
Laboratory Support

Asbestos Tests (bldgs) 1,800

PCB Tests (Transf., Tanks) 2,000

Chemical lesting for Storage ilank 360

Labor & Report for Chemical Testing 1,000

Cultural Resources Ianvestigations 20,000
Environmental/Regulatory Compl:iance 3,500
Health, Safety & AQ/AC Plan 1,000
Project Management 4,000
Tocal Implewencat:ion Cost 5551

10 Oensrwtron of

All utilicies will be terminated and capped

2 Completely rewove one tower and foundation

3 Backfill, site grade, and seed any area disturbed by demolition.

4. Cost estimates do not include costs for removal of any toxic waste,
hazardous materials or other pollutants that may be found on site other
than asbestos removal from buildings, PCB rezoval from transformers and

removal of the contaminated content of the storage tank.

5 All costs are March 1986 price level.

'nTn-¢Cc-vnnn
1. Completely demolish buildings, foundations, and apove ground appurtenances.

TORNM 1 PATVIOUS OITIONS MAY BE USE0 INTERNALLY
DD 1oscre 1301 s

TIL EXHAVSTED PASE NO.
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REASONABLE CONTRACT ESTIMATE weo oo 2 |
rONCY J SVITATION NO
Fort Miles Military Reservat:ion, Lewés, Delaware
w e — G L] Wm | maw
1, Demo!ition

Bldg. #39 (9099 SF) - JOB L.S. 57,000
Bldg. #48 (774 SF) - JOB L.S, 3,900
Bldg. #51 (2010 _SF) - JOB L.S. 19,900
| Bldg. #52 (808 SF) - JOB L.S. 8,400
Bldg. #70 (2080 SF) - JOB 1.8, 21,200
Bldg. #85 (1250 SF) - JOB L.S. 12,100
Guard House (25 SF) - JOB L.S. 150
Concrete Foundati~n Removal (4) 13,661 SF 2.80 37,690
Concrece Platform Removal 120 CY 1 460.00 55,200
Brick Smokestack Removal 50 SF 12,00 600
Steel Tower - JOB L.S. 4,800
" Trailer w/Foundation (600 SF) | 5T EA ]2,675.00 10,700
! Transformers - ground mounted L A EA 885.00 5,310
. _(assume PCB contamination)
Trans former Cages + ' EA 175.00 | 700
! (assume PCB contamination)
| Chain-Link Fence 350 L 3.00 2,550
. Storage Tank - above ground ! 1 EA 126,000.00 26,000
(escimaceds0,000 gallons) !
(assume PCB contamination) !
Liguid Material Disposal-PCB | 40,000 ' CAL 3 30 140,000
Contamination (betwaen 50 and | .
500 ppm PCB) | '
Secure Bunkers #7, #38, and /84 | } ' EA_|230.00 590
Miscellaneous Debris Removal ! 30 CY 5.40 810
2. 4 New Work
]
| Site Grading and Seeding 3,500 SY 1 00 3,600
Sub=-Total $411,300 .
Summary .
Congtructaon Cost (R) $411,000
Contingencies (102) (R) 41,000
S6A.(5.5%) (R) 23,000
Total Gonstruction CWE $475,000
Design (6%} (R) $.29,000

BNO [T 1738 wrinnmm 50 10m 1720, 1 4 ba, Wae & RRCA.

60 1002 0 « Breett




REASONABLE CONTRACT ESTIMATE et | o 2
PRONCT ) SVITATION NO
Fort Miles Military Reservacion, Lewes, Delaware
e SescrIMmoN -ippe L [P swct noont
1. [ Demolition
Bldz. #39 (9099 SF) - JOB L.S 57,000
Bldg. #48 (774 SF) - JOB L.S. 3,900
Bldg. #5! (2010 SF) - JOB L.S. 19,900
Bldg. #52 (808 SF) - JOB LS. 8,400
Bldg #70 (2080 SF) - JOB L.S. 21,200
Bldg #85 (1250 SF) - Jos L.S. 12,100
Guard House (25 SF) - JOB L.S, 150
Concrete Foundation Removal (4) 13,460 | SF 2.80 37,690
Concrete Platform Removal 120 1CY [ 460.00 55,200
Brick Smokestack Removal 50 SF 12 00 600
Steel Tower - JoB LS. 4,800
' Trailer w/Foundation (600 SF) I 4 | EA [2,675.00 10,700
| Transformers - ground mounted | 5 EA 885.00 5,310
. _f(assume PCB contamination) !
Transfocrmer Cages < ' EA 175.00 { 700
' _(assume PCB contaminat:on) ! |
| Chain-Link Fence 350 LF 3.00 | 2,550
' Storage Tank - above ground | EA |26,000.00 126,000
—_ (estimared40,000 gallons) !
{assume PCB contamination) 1 !
Liquid Macerial D:sposal-PCB | +0,000 'cgaL 3.50 160,000
Contamination (between 50 and |
500 ppw PCB) 1 :
Secure Bunkers #7, #38, and #d6_ 3 EA | 230 00 590
Miscellaneous Debris Removal ! 30 Y 5 40 310
2 'l New Work
_ Sice srading and Seeding 3,500 1 SY 1.00 3,600
Sub-Total $411,300
Summary 2
Constryction Cost (R) $611,000
Contingencaes (10%) (R) 41,000
Sga (5.53) (R) 23,000
Tocal Conscryction CWE $475,000
Design (6%) (R) § 29,000

NG 3%, 1738 wovnme 500 oms 1730, | w8 4, Wt 8 O

420 1001 O - Jveeso
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REASONABLE CONTRACT ESTIMATE

ven 2 o 2

roRcY

. R WVITATION NO
Fort Miles Military Reservation, Lewes, Delaware
B sescammon wame Joe] dm | may
[~ " TTTEASBILITY STODY COST (RJ 547,000
Site Investigation/Data Gather:in $10,200
Support Activities
Real Estate 2,000
Public Participation and 1,000
Local Cooperation
, Laboratory Support
| Asbestos Tests (Bldgs) 6 1,800
PCB Tests (cransf., tank}) 10 2,000
Chemical Testing for ! 360
| Storage Tank
©_Labor & Report for Chemical 1,000
! Testing
| Cultural Resources Investigatidns 20,000
Environmental/Regulatory Comglﬁance 3,500
Healch, Safety & OA/AC Plan 1,000
Project Mapnagement 1 4,000
TOTAL FEASIBILITY COST (R) i $47,000 |
TOTAL IMPLEMENTATION COST $551,000
1 I
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;
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APPENDIX C

PCB ANALYTICAL REPORT
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Fort Miles Military Reservat 'on
Lewes, Delaware
Property Owned by the State of Delaware
Division of Parks and Recreation
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Building #85 (Scorage Building), left, and Bunker #84, right.
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Fort Miles Military Reservation
Lewes, Delawsre
Property Owned by the State of Delaware
Division of Parks and Recreation

o
o

%%
2

:m 4

Left to right: Trailers within fence surrounding Bunker #84, Storage Tank
with concrete foundation (center), and Entrance to Bunker #84 (right).

View of Rifle Range Tower (Steel) located in vicinity of York Beach near
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Fort Miles Military Reservation:
Lewes, Delaware
Property Owned by the State of Delaware
Division of Parks and Recreastiocn

View of Building #30 (Youth Camp 3), renovated and utilized by the State of
Delaware.
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rOrc MLI€8 Nisilury Acscsvavaun
Lewes, Delaware
Property Owned by the State of Delaware

Lefe:
Entrance to Bunker

Below:

View of Bunker #7.

7.
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Fort Miles Military Reservation
Lewes, Delaware
Property Owned by the State of Deiaware
Division of Parks and Recreat {on

Circular concrete fouzzaz:sz .ozated southwest of Buuk2r #7.

15‘3-‘2"«&(« of l\lnkor 7.

Cuncrete foundation lacs™*"
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Fert Miles Military Reservation
Lewes, Delaware
Property Owned by the State of Delaware
Division of Parks and Recreation

Front and side view of Building #39 (Warehouse).

Front

and side view of Building #48 (Garage).




Fort Miles Militery Reservation
Lewes, Delaware
Property Owned by the State of Delaware
Division of Parks and Recreation

front and side view of Building #51 (Storage). Walch Tower
background (right).

shown

in




ey WD 2GR O ARm B &R S b

-

em A

o BER @ e

s

Fort Miles.Military Reservation
Lewes, Delaware
Property Owned by the State of Delaware
Division of Parks and Recreation

Concrete foundation and debris located adjacent to Building #51 (Storage).
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Fort Miles Military Reservation
Lewes, Delaware
Property Owned by the State of Delaware

Lefr?

Building #32 (Maraitimr
Tower), currently beiny
restored.

Below:
Entrance to Bunker #38.
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Fort Miles Military Reservation
Lewes, Delaware
Property Owned by the State of Delaware
Division of Parks and Recreation
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Overview of land owned by the Department of the Army, located in eastern
I portion of site. Land 1s currently developed as a recreation area for
military personnel.

View of property owned by the Department of the Navy. A Naval Reserve

Fantar 1o muvvantlyu acrahlichad nn rthe nranariv




Fort Miles Military Reservation
Lewes, Delaware
Property Owned by the State of Delsware
Division of Parks and Recreation

View of transformer cage (contains J transformers) on the State of Delaware's
property across from the Naval Reserve Center.
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View ¢f Building #70 (Public Works Shop) located across from the Naval
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Fort Miles Military Reservation
Lewes, Delaware
Property Owned by the State of Delaware
Division of Parks and Recreation
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Lewes, Delaware
Property Owned by the State of Delaware
Division of Parks and Recreation

Front view of a typical i1gloo located throughout the site.

View of Building #61 (Transmitter Building) and transformer adjacent to 1it.
Bildine #61 1s currently leased to the University of Delaware for the estab-




£OrCL Miles Ml11tary KRESErvarion
. Lewes, Delaware
Property Owned by the State of Delaware
Division of Parks and Recreation

— TR R EER

View of Live Dud Area marked off by a fence. This Property is still
ovned by the Department of the Army.

Overview of site looking south from Building #37 (Tover)  Sewage

Treatment Plant 1s in foreground (right) Property owned by the
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APPENDIX E

INVENTORY REPORT AND HAZARDOUS
RANKING SYSTEM EVALUATION
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DERP
INVENTORY REPORT AND HAZARDOUS RANKING SYSTEM EVALUATION

Preliminary General Ianformaction

1. DERP Code Nuaber. (11) L.0:3.0:6.0.0.63.00.
2. Site Name (current). (35) (A ADL. HENLDL-EH. ST AT E.
PARK: o e
3. Site Name when used by DOD. (35} £ 0.8.7% M/ LE.5 M.l TAL
Y geser-varion. . . .
4. Street/Route Number. (25) LouT<e- 4 . . ... e e e
5. City. (16) AEWES. . .
6. County. (15) [/BE E.}(. ........ .
7. State. (2) DE.
8. Zip Code. (9) J329.58 . ...
9. Congressional District Code Number. (2) 0.
10. Latitude: degrees, minutes, seconds. (6) 55.6?1.2.’3@.”,\/
1. Longltude: degrees, minutes, seconds. (7) ‘2'5'.0‘5'.0.9[:‘"’
12. Is a large scale, greater than | inch equals 200 feet, topograhic map

of the site area available to attach to this {nventory repore? (1)
Y = YES N = NO

13, Are si{te maps or skecches on file with the taventory? (1) L
Y » YES N = NO

14, Are there photographs on file wich the taventory? (1) _L

Y » YES N = NO =
\DELM-:M?.C STATE - DEPT AATURAL RESSLRLES £
/

15. Cureant Ovners Name(s). (45)(/) - GANTRAL -~ DIV, OF W\EL& ¢
e 32 POV A REUREAT IO/
16. Owner's Street Address. (25) CES ¢
LNUIRONMENTAL, CONTROL® DIV of pmm *ammnw rmmwu $SERVILES
0. [0k O 0 iNLE MGRWAY SECTION
17. Owner's City. (16) DONER o e e e e e e




18.

19.

20.

21,

Owner's State. (2) Y-S
Owner's 2ip Code. (9) o 1e9.903. . ..,
Number of Years Owned. (2) 1.2

What {s the current owner's use of the site” (50) LYRLs L. o . -
B.IY ¢ ORI

RN

REAL ESTATE SEARCH INFORMATION

22,
ol

23,

24,

25.

26.

Give chronological list of owners or lessees since termination of DOD
ownership or lease; {nclude dates of ownetship and brief description of
use. (240)

DEPT NATURAL RESDURCES & ENVIRONMENTAL (oNTF ~

10
DNEK PrldoPeDeNeC Qe o ¢ o o &+ e 4 e 4t 4 e e s s s e s s .
SRR HAS LEASED:D SHETE 2 U OF DELAWRRE

Was property leased out to others by DOD? (Y or N), describe and match
owner/lessee with use(s). (51)

R I R N

Was property leased-out to others by subsequent owners” (Y ot N)
Describe. (51)

Y. o DL AMRRE. STATE PARKS. LEASES TO LAt OF .
DELIAWNAOE « o o o o o . s .

Type of problem(s) listed (n claim documents, check as many as applic-

able: (3) H-0.[ t

Hazatdous and Toxic = H (Lf listed complete questions 100 to 399). i

Ordnance and Explosive = O ({f li{sted complece questions 400-499).
Debris/Structures = D (if listed compler¢ anescions 500 to 599).

Has Right of Entry Permit been ~h¢-ined? (Y or N). (1) ;Aﬁ




b iy [Rw—— Promany Aosso oone ) 238 sl

o g,

GERS UM RBABE NNERE M M R e e

27.

28.

29.
30.

3.

32.

33.

34,

35.

36.

37.

38.

39.

40.

41,

Are coples of lease agrzements or deeds of other {astruments conveying
ticle on file? (Y or d). (1)

Does deed(s) or lease agreement(s) contain any disclaimers or restora-
tion requirements? (Y or N). If yes, decribe. (161}

Date fleld inspection completed. (5) e MBR 56

Agency performing {nspection. (25)

W5 7 . P L. . VAL Oy N
lagpection team leader's name. (20) .JANE:. JA-\z Qars K-
Title. (295) Lol Mopofr opifo NELL o o
Organization (offtce symbol). (10) _.U_:A.P-g-u-'-ﬂ e
Telephone number(s): Commercial. (10) <45 £9.759 5.8
Telephone number(s): FTS. (7) 59.7. 4 s
Telephone number(s). AUTOVON. (7) b e e e e
Site Status: a = Active 1 = lnactive (1) iy
Years of operation i current status. (2) 413
Type(s) of problems found by tnspection team. (3) &OD
USE:
H = H&T
O = OEW
D = Debris
Enter the number of bulldlags on the site. (3) g3 -

Descridbe. (80)




T

42.

43.

44,

43,

What is the major land use for a one mile radius around the site’ {(20)
(e.g., agriculture, industry, residential).

RES S DEM Tl e o o o oo e ey

What is the estimated population within a one ulle radius around the
site? (use 3.8 persons/house). (6) Y23 I

Describe the security »f the site. (120)

sCH Bt Nosclot o Jo sRep e s02RRDEDs W) sBoGo B0 Lofreye o o
1@l et b T E o 19 f e "‘A.u.,u.g 1§ v gD -T-Q-k oS oF o) @ ot
e 0.

(120)

.c.og TQQudpl)s st oANT e o heg 0@ o o ¢ o o v v s b e o4 s e s

R R R O O R

P R R S S T S )

LIST CURRENT AND/OR PAST POLLUTION ABATEMENT PERMITS

PERMIT INFORMATION Ao ME Akl ABLE

TYPE OF PERMIT ISSUED
PAST_AND/OR PRESENT PRESENT NO.  DATE ISSUED EXPIRATION DATE  COMMENTS

46.

47,

48,

NPDES. (72) (PERMIT #, DATE [SSUED, EXPIRATION DATE, COMMENTS)

e e 0 e e s & 8 8 S % s e & % & 4 8 4 8 & % 6 & & 5 e b & & & s+ 4+ s 3

O o 6 4 s 4 & & & & a & » & @ % e s e s & 5 % & & & & & v s e ¥ 5 _# 4 s

UIC. (72) (SAME AS 46)

P A R N R T T R R R R R . T S O S N L L

W 6 e s e s e s & e s 4 s 4 5 & A 4 & ® s+ e N L L L)

AIR.  (72) (SAME 4§ 46)

s € s s & e w s e e 8 v 4 & s & o & e s & & & 5 ¥ X & & b ¢ 6 ¢ ¢ 4 ¢ &

I I P N T N S I R S L




[P

49.

RCRA. (72) (SAME AS 46)

o 6 8 & % 8 & 4 a ‘e 8 & 4 ‘8 s 4 s 5 % 8 5 4 e % s e & & & 6 & e ¢ & e &

@ 6 @ % & & e A 3 e % e 8 s A 4 % 4 8 & & s & 4 4 & & o & & a & & s

50.

St.

52,

53.

54.

35.

56.

Describe any pecrtinent eavironmental protect{on response actions
previously taken at the site. (240)

_T_H_E ﬂz‘p-r-pr /\MV)‘ .mm AR iislpgg-jz;&roizmw

D
51m1,&muﬁ--

.

e s e 4 8 e e & e s e 4 = 4 a4 2 8 & & 8 & s s
.
.

o dofe]e

P N N I N N L

Describe any environmental protection remediation actions previously
taken at the site. (240)

_dp,]e‘(”.o.gd.

P R R R R R R R R R L I R L L I

S e 8 e 8 e e e s s s a x4 e w s e s 8 4 a4 & S s e & 4 4 8 S

R o e e e e e 4 s PR « s 44 e s

¢ s v e e I I R R S R T

R R R I I R N N
. « s e v s 4 s s s I L R S L T

List any court orders, lawsuits, fines or other legal actions that have
been taken against any owners/operators of the site since DOD ownership/
lease., (160)

NONE HpOBINe o o o e e et s e

R I L L R R L

.
s 6 8 & e 8 8 % 8 & 4 s s e & s 4 5 e a5 & 8 & e 4 > 4 4 & 4 & o &
.

« s 8 v 4 3 e s & e » @ 4 4 8 s 4 e 4 4 s 4 s s = 9 & e e 8 3 & e & b

I I R N R R L I

Deceraination of Responsible Parcy for restoration: (1) __2

00D Other Mot yet determined

Contract 1. (13) T I I
Contract 2. (13) I T U A ST SC SRS

Contract 3. (13) T I A




57.
58.
59-38.

99.

Concract 4. (13)

Contract 5. (13)

(Reserved)

Preliminary Information remarks. (30)

e 4 s s s e e & & 6 s s e & s A & b 4 e v e

I I A N A A N
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DESCRIPTION OF WASTE AREAS WITH HRS NF WASTE STORAGE AT THE SITE

CONTALNMENT

100,

101.

102.

103.

QUANTITY

104,

105.

106.

107.

108.

109.

Types of contatnment found in the i{ndividual waste areas:
S _____Q

Surface impoundment 1::7 1y Waste piles, including
contaminated surface soils /7 (P)

Contatners 15 () Landftll, including _
contaminated subsoils A e ®)

Present integrity of containment: (25) (Use TABLES 1, 2 or 3 phrases)

R R N N

Evaluation of the integrity of contalament versus potential groundwater
releace, before any remadial actions (see TABLE 1 for evaluation con=
siderations). HRS Value - (Groundwater Contaiament). (1) oS

Evaluation of the integrity of contalnment versus potential surface

——

water celease, before any remed{al actions (see TABLE 2 for evaluation
considecrations). HRS Value - (Surface Water Contalament). (1) L

Total quantity of hazardous waste, as deposited and capable of
oigrating. (Haviag a non~zero contafnment value (TABLE J). The air

pathway quantity s to include only those quanticies that can be
traasported by the air: (10) 1,.1.4.“|35‘,gmg£§) 1 ST LR

TANK, 2 UND L&ouvo Fuel TANC
Total quantity of waste now present: CY, drunms and ﬁallons use onl

one common unict). (10) STORAGE

n/vk 1 ubozﬁéﬂouuo FUEL TARK
Quantity with the poteatrial to migrate by groundwacer

q&gm_g,s, 1 SToRALE
Tkm 1. WODERGROWND FUGL TARG
HRS Value (groundwater quantity). (1) (TABLE J) -

Quantity with the potential to migrite by surfac. water. (10)

(nIMm: Eﬁii‘ﬁgé 14 ST AG
TANK, 1 UADERGROUN FuELTﬁN
4.

HRS Value (Surface Water Quantiry). (1) (TABLE 3)




110. Quantity with the potential to migrate by air. (10)
(LeAr pop)e o e

111. HRS Value (Air Quanticy). (1) (TABLE 3)

HAZARDOUS SUBSTANCES

112. Hazardcus substances {n this area. (360)

Name(s) Chemical Ahetrract System (CAS) Number

cliayeCe@efele TeRAMNSFrOR mel0:&: AM)e ONE - AROUE - AAL).

camE CEiQuY -
" 3 s . Ve e e e
Lorrae « ASBRESTQS ¢+ v ¢ o DI N S R SN

13, Highest scoring substance for Groundwater Migration Route. {(29%)

R R R N R R R N

1147 Tox{city ranking number. (1)

115.* Persistence ranking number. (1)

116.2*  HRS Matrix Value. (2)

117. Highest scoring substance for Surface Water Migration Route. (25)

P T T R L T R I T N I S L)

118.* Toxicity (ranking number). (1)

119.* Persistence (ranking number). () .
120.%*  HRS Matrix Value. (2) . o s

» Use TABLES 4, 5, or &
**se TABLE 7




Y

et swwnd e EEDR B3R
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— o

121. Highest scoring substance for Arr Migratton Route. (295)

122.* Toxicity (raaking number). (1)

123.%%  HRS Value. (2)

PHYSICAL STATE

124. Physical state of waste as deposited: (1)
HRS Value HRS Value
Solid consoidated
or stabtlized: 0 Powder or fine macerial: 2
Solid, unconsoltdated
or unstabilized: 1 Liguid, sludge ot gas: 3
HRS value from Lcem 124, P
125, Description of cucrren” physical state of wasce. (L5)
GROUNDUATER MIGRATION ROUTE
HYDROGEOLOGY 7o G2 CefegrmiMeD QY (oMFIRMATION o:‘uov(-rco)
126. Descriprion of strata from surface to the deepest aquifer or condern
(nanes, thickness, type of macertal). (Refer to TABLE 8) (200)
127. Direction of cregional groundwater flow. (3) PR
128. Are there barriers to horizontal migration of groundwater within 3

niles downgradient of the site (e.g., rivers). These barriers should

be tdentified on a cap of the site. (1) Y/N

* Use TABLES 4, 95, or 6
**yse TABLE 7




129.

Ate there discharge and/or recharge areas within ) niles of the site’
(These areas shuuld be ldentifted on a2 map of the site). (1) Y/N

COMPARATIVE DOCUMENTATION OF AQUIFERS T QD

130.

13t.

132.

133.

134,

135.

136.

137.

(All questions on this page refec to surfictal aquifer).

Name of aquifer. (29)

Designation of aquifer use. (l0) s e e

Depth to highest seasonal level. (3) e e

Circle the HRS value corresponding to the use of groundwater drawn from
within 3 miles from the soucce of contamination:

VALUE
Unusable Y
Comamercial, trrigatlon, or not used but usable 1
Drinking water with alternate source available 2
Sole source, drinking water supply k)

The HRS Value circled. (1)

Location of nearest drinking or lcrigation well within I afles
downgradient of the source of contamination, give directfon. (20)

N T R L R R I S

Depth of the nearest well (ft). (3) e

Distance to the weii from nesrest point of contamination (¢ritical dis-
tances that require careful measurement foc HRS purposes of 2000°,
! oile, 2 ailes and 3 miles). (5) C e e e

Population served by groundwater dr.wn from aquifer within 3 miles of
contaminatioa. (6) e e e e s




o

.

¢ et}
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BRI BEER e

138.

139.

140,

Basis of population figure {e.g., census, house count). (10)

HRS value from Distance/Populattion Matrix (TABLE 9). (2) e

——

Acres of cropland/pastureland (rrizated by water drawn from the aquifer
within 3 miles of contaminration. (%) e

COMPARATIVE DOCUMENTATION OF AQUIFERS 73D

t4l.

162,

143,

(All questions on this page refer to Deeper Aquifer)
Name of aquifer. (25)

R R N R L T e

Designation of aquifer use. (10) I

Distance from ground surface (elevation) to highest seasonal water
level. (3) e e

Circle the HRS value corresponding to the use of groundwater drawn from
witnin 3 miles from the souice of contaminacion:

VALUE
Unusable 0
Conmerclal, irrigation, or aot u~ed but usable 3
Orinking watec with alternace source available 2
Sole source, drinkiug wvater supply 3

HRS value clrcled. (1) .

Location of nearest drinking or itcrigation well within 3 ailes downgra-
dient of the source of contaminacion, gtve direction. (20)

Depth of the nearest well (ft). (3) Ve e

Distaace to the well from neacest polnt of contaminat{on (critical dis~
tance cthat require careful measurement for HRS purposes are 2000', 1
aile, 2 siles and 3 miles). (5) e e s

t




148, Population served by groundwater drawn from aquifer within 3 miles of
contaainacion. (6)

e s e s 4w
—————er e

149. Basis of population figure (e.g., census, house sount). (10)
150, HRS value from Distance/Populuacion Mateiw (TABLE 9). (2) « e s
15, Acres of cropland/pastureland irrtgated by water drawn from the aquifer

within ) miles of coatamination. (&)

s e s e

RELEASE TO AQUIFER OF CONCERN 7D

Select from the comparative documentatfon of aquifers, the aquifer thac
ylelds the highest HRS groundwate: .:oce. Douuwent and evaluate this

aquifer.
152, Name of aquifer. (25)
153, Is {c the surficial (S) or deeper (D) of the aquifers? (1) Cans
154, Is there an observed release of contaminants o this aquifer: (1) .

Y (YES), Value = 45
N (NO), Value = 0

155, HRS Value. (2)

156. Are there any analycical findings that documentc observed celease to
groundvacer above background? (1) Y =YES N =NO s

157. Date of Analysis. (6) ORI

158. Reference. (60)

159. ldent{fication of background well(s). (25)

160, Identification of contaminated wellis). (25)




bt el S RIS
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161.

162.

163

164,

167.
168,

169.

170,

171,

172,

Contaminants detected. (150)

Depth of contamination. (3)

Distance from ground surface to
aquifec. ()

highest

seasonal water level In

this

Depth below ground surface of decpest documented waste or of (ntake of

of a contaminacted well. (1)

Depth from deepest point of documented contaminati{on to the aquifer

of concern. (3) (Question A4 rminus 1AS)

HRS Value. (1) DEPTH

0 - 20
2t - 7%
76 ~150

150

VALUE

O o W

[nches of normal annual tocal precipleation (Figure 1), (2)

Inches of 3ean annual lake evaporacion (Figure 2). (2)

Set prectpiration, in inches (if seasonal data is used, show month(s)

represented). (2)

-10 {nches = O
-0 o +5 =1
r 5 to *15 =2

15 taches = 3

HRS Value (Preciptration). (1)

Perneability of the least permeable layer

betveen documented contamina-

tion and the highest seasonal watec level of chis aquifer of concern

(TABLE 10). (6)

HRS Value (Permeadil.cy) (1)




GROUNDWATER USE T&D

173,

DISTANCE

174,

Write the number for the highest—-valued actual use of this aquifer
within a l-aile radius as shown on the coaparative evaluatfon. (1) . .

USE VALUE USE VALUE
Unusable 0 Drinking water with 2
with alternate
source
Commercial or 1 Jithout alternate 3
frrigation source

TO NEAREST WELL TQD

Distance to the nearest drinking water or trrigation well {n this
aquifer (comparative evaluatfon between surficial and deeper). (3)

POPULATION SERVED  TpD

175,

176.

177,

178.

Total population sarved by gqroundwvatecr drawn from the aquifer withia

) alles of contamination (comparative evaluation bectween surfictal and
deeper).

Population (1.8 persons/house) (5) o e e e
Acres lrrigated times 1.5 (&) LT
persons/acre

Total Populaction (5)

Determine the worst case from distance/population Macrix (TABLE 9) and
enter HRS value. (2)
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SURFACE WATER MIGRATION

A topographical map is to be attached showing the migrat{on path that run-
off would follow from the areas of waste stocrage to surface waters and thence to
targets within 5 ailes downstream. All distdnces are to be measured along the
migration path rather than by a straight line.

Indicate sampling points, the nost downstream pofnt (or point along migra-
tion path) of documented contaminacion, all water intakes by use, and sensit{ive
environments aad critical habftacs that lle contiguous to the aligration path.
Show names of water bodies.

OBSERVED RELEASE T@p

179. Is there analytical evidence of contaaination of surface
waters above backgrouand? (1) N, Co to ltem 185 I
¥, Co to leen 180

180. Date of Evidence: (§) s e e e
181. Reference: (60)

182. Background sampling points (lisc well identificacion): (80)

183, Downstresm sampling points (list well identif{cacton): (80)

184, Contaminants decected (5 maximum): (100)

© 8 6 8 & 6 & & s 8 e s s x b 4 s s 5 & 4 8 8 8 & 4 9 & & s s & 9 & ¢ o

@ 8 e 8 e e 8 s s 8 s 8 & 4 e 4 4 s & ® & e 4 8 & 4 & 9 & & & & b+ 4 o

“ 8 b e 8 e & s w e s 4 s s v s > s & & % & s+ & b & o & 4 ¢

185. HRS Value., Direct evidence of release of surface vater (evidence aust
be quantitative) - HRS value = 45; no evidence - HRS value = 0 (2)
15




e e e e =

186. Check if drinking water intakes have been l
contaminated. (1) O = NO .. )
1 = YES, Public _
2 = YES, Private
) = BOTH

Questions 187 to 193 MUST BE COMPLETED ONLY [F £VIDENCE OF AN OBSERVED RELEASE
TO SURFACE WATER IS LACKING:

RCYTE CHARACTERISTICS THD

187.

SLOPE
188.

189.

190.

191.

192.

193.

194,

Does chis factlity lie in a topographical depressfon with
no surface water aigration route? T1f YES, assign a surface

water migration score of zero. Uf NO, coantinue with ltem
188, (1)

T56D
Slope of cthe factlity. (2)

Slope of intervening terrain from nesvest point of
documented contamination to surface wacer (Use TABLE 1l): (2)

HRS Value (Slope Matrix). (1)

| year 24 hour ralafall as indicated for the site on
Figure ) (irches). (2)

HRS Value (Rainfall). (1)

Distance along migration pach from most downstreas point
of documented contamination to surface vaters. (7)
Distances of 2 miles and less are classifiable.

v e s 4w e

*DISTANCE - Assign a value as follows:

Distance Assigned Value
2 miles

l tc 2 ailes

1000 feet to 1 mile
1000 feet

- O

HRS Value (Dtstance of Surface Watcry. (1)




SURFACE WATER USE TQD

195. Surlace water use within 3 miles (1 mile maximum {n static waters)
along the migration path from the most downstream point of documented
contamination: (1)

HRS Value
Not curreatly used for
reasons unrelated to con- Irrigaticn
tanfnation from site: ==---- 0 recreation, ete: ==== 2
i Commercial or {ndustrial
| use: -] Drinking water: =—-=13

HRS Value (Surface Water Use) (Values may be added Lf water has
more than one use). N

DISTANCE T0 A SENSITIVE ENVIRONMENT T MO

|
196. Name of neacest sensitive enviroument that is withi{an 2 miles. (20)
197. Tvpe of Sensitive Enviroament. (3) | = Coastal Wetland e
' 2 = Freshvater Wetland
3 = Critical Habitar (S - State or

F - Federal)

198. Discance to a wectland (5 acre minimum) or a cricical habitat of a
Federal list endangered species thar lies conciguous to the migration
pach. Measure distance from the nearest point of documented surface
contasinacion along the migratlon path. (6) C e s s

199. HRS Value (Distance to Sensitive Environment). (1) Use TABLE 12 . .

DISTANCE TO WATER (NTAKE TOD

200. Distance to drinking watec or irrigation inctake, measured from probable
point of entty of migration path to surface vater. (6) e e e s

e T

17
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POPULATION SERVED TB,D

201.
202«
203.

204,

OBSERVED

205.

206.

207,

208,

209,

Total Population served by water drawn from surface water within the 3

nmile i{mit:

Population (assume 3.8 persons/house). (S5)
Acres {rrigated times 1.5 persons/acre. (4)
Total HRS populatieon: (5)

HRS, Value (Dist/Pop Matrix). (2)

(The distance (question 200) and population
{question 203) ate used tn TABLE 9 to
determine HRS value.

AIR MICRATINN ROUTE

RELEASE - AIR TBD

Is there any reason to suggest that alc sampling should be done?

NO YES

— Y .

Narrative Summary:

R R L L I T

(80)

RN L R S

Is there analytical evidence confirming an observed released air above

background? (1)
NO Go to lcea 212 YES _ __ Continue with Ttem 207
Date: (6)

Refereuce: (60)

O 4 e 6 8 4 s 4 B 4 & e % % 4 s e 5 0 s a8 8 S & & & 4 e & & &

R L I N I R R I I R

Locacfon of upwind and downwind sampling points: (80)
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210.

212,

219.
220.
221,
222,

223,

Method and equipment: (80)
Contaminants detacted above background: {150)
Analytical evidence of contaatnants. {(2) .
HRS value - 45 {f yes NO evidence - HRS value « 0
REACTIVITY & INCOMPATABILITY ‘Y'BD
See TABLE 13 and TABLE 14
Most reactive waterials onsite are: {List)
(29) ¢ v o 0 v e s u v . . . o
(29) & v o 0 N I A S A
(25) . . [ e e '
(25) « o 4 o . ' . “ . o
(25) o @ o o o o s s e 5 e
€25) o 0 0 o e e e e e e e s e e s s s e s & s e e
Most (ncompatible pairs of material onsite are: (Llist)
€25) o o o 0 o v 6 e b e u s x = s s e s .
(25) o v o o o s s s s e v s s e s e s & v b s e s s e v b
(25) « o o o o o o 4 . .
[€3) I A A . Ve e e e e e e s
(29) & 0 v 0 0 0 e o e e e
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224,

225.

TNCOMPATIBILITY VALUE  and TABLE 13

Ne {ncompatible matecials 0
are present

Present but do not pose
a hazard 1

Present & may pose a
future hazard 2

Present & posing an immediate
hazard 3

dRS Value (R/I). (1)

POPULATION EXPOSED -TBD

Population exposed to risk of air release, (fill {n populatfon {nfor~

natioa for all distances €rom the volat{lizing source):

Indtzate {n 2ach bov {a, b, ¢ and d) the total population for the given

vradius.
Total Population
0« 1/4 utle (7) .
0 - 1/2 atle (7) e e e
0 -1mnile (7 ‘e
0 - 4 ailes (8) e e e e e .
Use insert *% to determine HRS value. (2)
#teSelect the highest valuefor this rating factor as follows: Distance
to Population from Hazardous Substance
0=4 0=1 0-1/2 0-1/4
Populatton — Mile Mile Mile Mile
0 0 ] 0 0
1-100 9 12 15 18
101-1000 2 15 18 21
1001-3000 LS 18 21 24
20
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DISTANCE TO A SENSITIVE ENVIRONMENT TD

1.

239.

240.

Coastal wetland Freshwater wetland Cricfcal habitac

Location and description of wetlands (5 acre aminimue). (200)

R N R R R T S R I R T S A S

N I R N R S I R I S

Location of critical habitat of endangered species, {ncluding notation
of whecher the specles {s on the Federal list.

Distance from volatile substance
to the sensittive eavironaeac. (6) e e

HRS Value - See TABLE 12. (1) .

LAND USE within 2 miles =~ See TABLF 1%

OISTANCE/VALUE
Coamercial/induszciai avrea. (5) N
Residential area. (95) A
National/State parh, forest, wildlife reserves. (5) e oA
Prime agricultural land. (5) e

Agricultural land in productic~ within the past 5 years. (5)

1s a historic landmark site within view of the facility or like to be
subject to significant impacts from 2ic release? YES/NO (40)
1€ so, identify, locate and describe expected tmpacts:

HRS Value (use TABLE 14, Land Use). (1) .




FIRE AND EXPLOSION FROM HAZARDOUS OR TOXIC MATERIALS

FIRE AND EXPLOSION POTENTIAL: TQD

241, Baged on field observation and measurement, {s there a demonstrated
fire and explosion threat at this site? (41) NO/YES Describe:

Narrative susmary:

R T S R R R L T T T T T T T

P e e 4 n e

242. Has state or local fire macrshal certified that site presents a signifi-
cant ha:zard of fire or explosion: (41)

Narrative summary.

LF ANY QUESTIONS IN I[TEMS 241 and 242 HAVE BEEN CHECKED "YES™ FOR FIRE AND
EXPLOSION POTENTIAL, COMPLETF [TEMS (243 TO 284)

CONTAINMENT

Substances found onsite that are individually ignttable.

263, (25) v v v v
24, (25) « v v e e e
245. (25) & v v e e e e e e e

246. (25) o v 0 o 0 v e e e e s s e e e e e s e e

247, €25) @ v e e i e e

Substances found onsite that re {ncompatible.

248, (25) 0 e e e e e e e e e e e e e e e e

249. (25) & b et e e e e e e e e e e e

250. (25) & v v e e e e e e e e e e

251, (25) .

252. (€3 ) I N N R S R A S A S R S L . .

22
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253, Are any of the substances :zhat are onsite hazardous Ln coambination and
are not segregated or {solated so as to prevent the formation of {ncon-
patible mixtures: Y 08 N (1)

1SOLATED/SEGRECATED VALUE
YES L
NO 3
254, HRS Value (Contatnment). (1) .

WASTE CHARACTERISTICS:

255, Direce evidence of ignitability or explosion potenclal, as measured:

Y = YES N = NO (1) e
256. HRS Value (Direct Evidence). VALUR. YES 3 NO O (l) .
257, Ignitabiliey: Lisc cthe most {gnitable substance onsite and Lndicate

the Natlonal Flre Protection Agency (YFPA) level assigned zhis
substance (TABLE 15): (2%5)

258. 4RS Value (lgnicable). /1) L
259, Most reactive materials ongits ice  See TABLE 16 (25)
260, HRS Value {(Reactive): (1) .
261, Most 1rconpatible palrs of matertal onsite are: See TABLE 13 (40)
262. HRS Value (Incompatible). (1) Ty
263, Quantity of materi{als onsice that are flasmable or explosive, {ncluding
hazardous macerfals that are flammable ocr explosive alone or in
combination: (9) C e e e e e
264, HRS (Quantity) - See TABLE 3. (1) L
23




OISTANCE TO TARGETS:
= A COSNRIS

255, Distance to nearest persons like to be ar risk to
fire or exploston (criefcal distances that roquite
careful measurement fgr HRS purposes are 0 {eec,
200 feec, 1/2 aile, | mile and 2 miles): ()

266. HRS Value (Population) = Sec TABLE 1S5A. (1)
267. Distance to the nearest building from the hazardoys

substance (critical distances that tequire carefyl
measurenent for HRS purposes are 50 feet, 200 feet

aad 1/2 atle): (6) DISTANCE VALUE I
/2 aile o]
2017172 m{le 1
S1'-200° 2
0-50°* 3l
268. HRS Value (Butldlngs). (1) —
2569. Distance to nearest wetland from the hazacdous subsrance? (6)
—REIE3E dactang
e e
DISTANCE VALUE
100’ 0
100 3
270, HRS Value (Wetlands). () T
2N, Distance to a critfcal habies. fram the hazardous substance (crtcical
2828 30LLR.

discances chaz fequlce cacef.} ma-aganent of HRS

purposes ace 100 feec,
1000 feet aad i/2 otle): 1o,

..

DisTanCE VALUE

1/2 mtle 0

001 ~1/2 mile H

Lol-1000° 2

0-100°* )
272, HRS Value (Hableac). {4 g
273, Is a fire like ¢o spread to this critical habitac, regardless of

distance? YES or NO (1)




TARGETS FOR FIRE AND EXPLOSION:

Land use within 2 miles (note that this item is {dentical to the afr
migration pathway, providing the location of the volatilizing substan~-
ces and the flaamable or explosive substance Ls the same):

(Critical distances requiring measurement for HRS purposes are l/4
ajle, 1/2 afle, | mile and 2 miles): See TABLE 14

i
!
l
]
|

DUSTANCE /VALUR
274, Commercial/industrial area. (5} IS A
275, Residential area. (3) A
276, National/State park, forest, wildlite reserves. (5) el
277. Prime ag:icultural tand. (5) I,

278. Agriculetural land in productinn wirhin the past S years.
(&) e/

279. ls a historic landmark slte within view of the facil. y or
ltke to be subject to signiftcant tmpacts from fire or explosfon?
YES OR NO. Describe (81)

TABLE 14 {3 used to deterwine the RS value. The highest value
ts to be chosen.

280. HRS Value {Land Use). (1)

R BES cubm e waew

281. Populattion with 2 mile cadius. (If areial photography {s used ln mak-
ing the count, assuse 1.8 individuals per dwelling). (6) « + « « « «
POPULATION VALUE

g 0 e n
1=100 . . . oo e}
101-1000 . . . . . .. 0. 2
1001-3000 . . . . . P
g 300t-10,000 . . . . . . . . 4
10,000 . 5

g 282, HRS Value (Populacion). (1) e

23
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283.

284,

285,

286.

Buildings within a 2-mile radius (measures from the

hazardous substance). (%) ..
NO OF BULLDINGS VALUE

O v i e B

1=26 + « « v v v 1

27-60 . . . .. .. 2

26%=790 . . . ... 3

7912600, . 4

2600 bl

HRS Value (Buildings). (1)

DIRECT CONTACT

[s there a confirmed (nstance in which contact ciused (njury, Lllness
or death to humans ocr to domescic or wild anirmals? (100)

Narrative summary:

I R R N R T T T R R T R R S R T S T S R T

I L L R T T R S T T T A S R RN

HRS Values: YES =~ 45, NO - 0 (2)

[F [TEM 285 FOR DIRECT CONTACT [S CHECKED "YES™ SKIP TO LINE 292 - IF NO,
COMPLETE ITEMS 287 TO 291

287,

288.

Accessibility to where the hazacdous material s deposited - evaluate
the following aspects: (1)

VALUF,
Surveillance systenm: YRS 0
NO i

Artificial or natural bacrriers to eatry: (1)

VALUE
YES 0
NO 13 .

25k
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289.

290.

291,

292.

295.

Control of eatry polnts: (1)

YES
NO

VALUE

0
3

Add values from lines 287, 288 and 289 to mark (n 291.

Have any changes in accessibility been made since the coriirmed

{nstance of direct contact? (1)

HRS Value (Access). (1)

Indicate {f there is Containmeat of the hazardous materfals against

direct contact: (6)
CONTAINMENT

Surface {mpound.

Sealed or unsealed
containers

Tanks

Landfill with less
than 2' cover

Spills

Othervise

HRS Value (Contatinmenc) from item 292,

VALUE Y OR N
15 F
15 o
15 e
15 Fay
15 e
0 .

(2)

Toxicity ot t's mosc hazardous macecials that are not adequately con-
tained against direcec conctact: Refer to TABLES 4 & 5 (60)

Storage Area #

I I T (20)
Matertal
G e e e e e (20)
Toxicity
e e e e e e e e 4 (20)

HRS Value (Toxicity). (1)

27




296.

297.

300.
301-398.

399,

Population within one nile of hazardous materfals: (7) . .

POPULATION WITHIN

LMILE VALUE
0 0
1-100 1
101-1000 2
1001-3000 3
3001-10,000 4
510,000 5

Basi{s for this estimate’
HRS Value (Populationy: (1) -

wocation of critical habttat of e~dangered sp-~l2s, tncluding notation
of whether species is on the federal list:

Circle the appropriate Di{stince to the critical habitat (cricical
distance that require weasurement for HRS purposes are 1/4 mfle, 1/2
aile and U ntle): (5)

DISTANCE VALUE
l atle 0
1/2 nile - 1 nile L
1/4 mtle = 1/2 tle 2
<1/4 aile 3

Indicate Lf the critical habicat {s on the State $, Federal F, or both
B lise(s). (1)

HRS Value (Distance to cricical habitat) from [tem 298. (1)
Resecrved

Resarks. (80)

28
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ORDNANCE AND EXPLOSIVE WASTE (NEW)

OEW RISK ASSESSMENT:

The OEW risk assessment {s based on records seatches, reports of Explosive
Ordnance Detachment actions, and fleld observations and measuremeats. These
data are used to assess the risk involved based upon the hazards identified at

the site. The risk assessaent is composed of two factors, hazard severity and
hazar< probabilicy.

Hazard Severity. Hazard severfty categories are defined to provide a
qualit:cive measure of the worst credible mishap resulting from personuel error,
environmental conditions, or other pertinent factocs.

Description Category Mishap Definition

CATASTROPHIC 1 Cxplosion, Death, Life-
threatening or other
{njury causing total
nermanent disabilicy, or
Property damage (n
excess of $500,000.

CRITICAL 2 tajor fire, Severe lnjury
which requires doctor or
hospital care for 1 or more
persons, or Property damage
batveen $100K and $500K.

MARG [NAL 3 “faor fire, Minor injury
which would require any
med{cal or Property damage
between $700 aad $100,000.

NEGLIGIBLE 4 No injurles or Property
damage less than §700.

———— v emm—n

400. The Hazard Catsgory assigned for chis site ts. (1) o

40l. This {s based primarily upon the following: (160)

S
. DELAWORY _PARKS: : : et
DU SEARLE YD ERS ; ESPECIA LLY  SnAu. CRLOREN.




Hazatrd probability. The probabilicy that a hazard has been or
will be created due to the presence of unexploded ordnance or explostve

materials on a formerly used DOD site.

Probability Definition

Description Level

FREQUENT A

PROBABLC 8

OCCASIONAL C

REMOTE 0

IMPROBABLE |3

402. The hazard probability level assigned for
403, This {s based upon the following:

Has already occurred more
than once or has the poten-
tial to occur at least every
I or 2 yeacs.

Has already occurred once or
has the potenttial to occur
more than once {n the next
10 o 20 years.

Us tikely to occur sometine
{n the next 10 to 20 years.

Unlikely buc possible due to
the nacure of past DOD use
of the site.

S0 unlikely that (t can be
assuzed that (¢ w{ll not
oceut.

this stee ts. (1) A

30




Risk Assessment. The riss
by using the following table.

- N § » FEC
I

Asne 3R " . i
results of ftems 400 & 402.

fater with the

Probabilicy
Level A 8 < 0 E
Severity
Category:
{ 20 20 \8 14 10
| §4 20 18 L4 10 6
194 18 14 10 [ :
184 14 10 6 2 0
404, The risk assessment value for thts site s, (3) 220
405. Ordnance and Explosive Waste Charactecristics. 1s there any direct or

other evidence that OEW {s preseat or could be present based upon
former DOD uses of the stte? This evidence can be based upon direct
observation of the site survey team, reports received from individuals,
government agencies, or news media, review of drawiags or archive docu-
ments relacing to 00D operatlons at the site, or any other pertinent

source.
YES (Complete the cest of this question).
NO  (Entec O in Question 2 on the OFW Work Sheet and continue starting
with Question 422).

I{ the answer to this question i3 YES describe briefly the type of evi-
dence and vhere chat evidence is 1ivallable for detailed review. (161)

-

QL . Y o Yolue R A «
TG DROOPETY - A& STHt, - ety BN -THR ARV . - SINGE:

. . » . . & . . b .

. . . DITYORS - AL dey (ERWY . 0t DELAWRRT
L aves PQMOERSY - - - - - v r

(For Quesctions 406 chrough 442 undeciine, check, clircle or othervise

{ndicate each dppropriate answec.)

3




406,

408.

409.

410.

High Explosives. (4)

YES
VALUE
Primary or Iniciating Explosivas 10
(Lead Styphnate, Lead Azide,
Nitroglycerin, Mercury weide,
Mercury Fulm{nate, etc.)
Booster or Bursting Explosive« 9
(PETN, Compositions A, B, ¢,
Tetryl, TNT, RDX, HMX, #BY,
Black Powder, etc.)
Military Dynanite S
Less Sensitive Explosives b

(Aomontua Nitrate, Favier
Explostves, etc.)

High Explosives Ordnance Ranking System (ORS) Value

(Maxiaua value of 10). (2)

Propellants. (5)

YES

VALUE
Single Base Propellant 3
(M0, M12, etc.)
Double Base Propeliant 4
(M2, M5, M9, M13, etc.)
Triple Base Propellunt “
(ML5, M17, etc.)
Liquid Propellant 4
Large Rocket Motors 5

Other (describe). (15)

NO Y OR N
VALUE

Propellants HRS Valye from ftem 408, (1)

~——




i
i
§
411,
]
i
d
i
i
"
g
i
i 412.
g 413.
414,
i
i
i
P
; 416.

e e

Conventional Ordnance and Aammunition. (11)

Small Arms (.22 cal - 20ma)
Medium/Large Caliber (over 20mm)
Ampunitton, Inerc

Aomunition, Blank or Practice
Bonbs, Explosive

Bomds, Practice, Fuzed
Grenades, Mtines

Crenades, Mines, Practice, Fuzed
Detonators, Blastng Caps
Rockets, Missiles

Demollition Charges

Other. (15)

YES Y OR N
VALUE

i

:i;
; kA

'S

Conventional Ordnance and Ammunition ORS Value froa ltem 411 (Maxiaum

of 9). (L)

Pyrotechnics. (%)

White Phosphorus

Pyvolusite

Flares

Saoke Rounds and Bombs

Ocher Pyrotechnic Devices. (15)

Pyrotechnics ORS Value (Maximum of 9).

N

B

YES Y OR N
VALUE

5 S

4 o

3 Ky

3 -

(H) _
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417,

422,

Chemical Weapons/Agents. (3)

YES

VALUE Y OR N
Toxic Chemical Warfare Agents 40 ..
(CB, VX, H, HD, BZ, __, etc.)
Vomiting Agents 20 -
(DA, OM, DC, etc.)
Tear Agents 10 s
(CNS, CNB, BBC, CS, etc.)

Other Chemical Warfare Agents. (15) e e e e

Cnemical Weapons ORS Value. (2) [T
Total Ordnance and Explos{ve Waste Claracteristics ORS Value (Total =
407 + 410 + 413 + 416 + 419 with a Maximum vajue of 55). (2) s
Provide a dectalled description on any and all chemical veapons or
chemical agencs present at the site. (400)

Locations of Contaminatton. (6)

VALUE Y OR N

Wichin Tanks, Pipes, Vessels 5 M
or Other confined locatioans.

On the surface or wvtthia 3 feet. 5 ;ig
Inside walls, ceilings, oc other narrs 4 3!;

of Buildings or Structures.

3
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423.
424,

425.

426.

427.

428.
429.

430,

Octher (describe).

Locations of Contamination ORS Value (Maximum of 5).

(22) AN AN

Area Contaminated. (§6)

None

Less than 1 acre
! to 5 acres

5 to 50 acres

50 to 250 acres

Ovar 250 acres

Area Contaminated ORS Value (Maxiaum of 5). (1)

(1)

Extent of Contamination ORS Value Sum of {iems (424 + 426) =~

(Maximum of 10).
Weight of OEW =a
Numbar of rounds
Weight of Bulk
Explosives in
Rounds

0
Less than 10
10 to 100
101 ¢o 500
501 to 1000
Over 1000

Quantity of OEW

(2)
terials on site. (7)
(from 428). ()
No. of Rounds,
Contalners, ete.
0
lto9
10 to 100
101 to 500
501 to 1000
Over 1000

ORS Value (Maximuam of 10). (2)

Value

10

e

Two valves zay be figured (e.g., 8 lbs TNT gives value of 2 & 200 rounds

a value of 6.

Then the ORS value would be 8).

35




431,

433,

Provide a detsiled description and the types and auounts of ordnance

and explosive saterials previously removed from the site by EOD forces,
currently at the site, or

suspacted ¢o be

-
.

at the site. (800)

.. . e v e e e e
W o e s 6 8 s s e s s 8 s s e s o s b 6 & e & o v 6 8 o 4 8 e o o e 4y
© et e s e w4 e s v e v e s e e s b v et ee e et v
© e s s e s x s a4 e s 8 e v e s s e e st et e s e e e e s e v
Ve s s o s e o 4 & 4 & 4 8 ® & 6 5 s s s e s 4 8 v e e s 0 e & e e
s e v e e e e s s Ve e e e e b e e s e e e s e e e e e s
W e e s 4 st e e a s s 8 e s s 4t e b et ea e e e e e eeee e,
L e e 4 b 6 e & e s 4 s 8 4 & & & 4 5 o 4 s s b 4 4 4 0 o o s 0 e s e
s e b e e e e v e e e e s e e et v e v e ee e e e ee et

. v e e e e s s e s s e s et et e e n v e e e e e a e w e
et h f v e e e bt th et ne et e e e e
© et e h w e e e et e e e e % e et a e ve e e ettt e e
b e e s e e s e s e e e e e b et e he a e e e e e e e
W e b e e e e b &t s s e 6 e h et e et e et e e s e e e s
e e e e e s 4 0 e e b e b e v v e e e et e e
L 4 b s 4 s s et e e s s e s s % e v 4 e e e e b s eae e s
T
W e 6 e e e e @ a4 e e s s s b e a e s n s e e e s s e s w4
© e b h v v v v e nh e et e s ettt b e e et ettt e e e
e s e e e v e s e s e a4 s s s 4 4 & e e s & s s s
W h b b e b e e e e e v e e et e s e e e e e a b s e e b e e
L b h e e e b e e e et e e e s ee e e e e v .

Ve e T

D{stance to nearest persons or normally inhabited structures likely to

be at risk from OEW

Di{stance to Nearest

Less than 1250 feet

site.

Target

1250 feet to 0.5 miles

0.6 miles to 1.0 mile

1.1 aile to 2.0 ailes

2.1 ailes to 5.0 miles

Over 5.0 miles

Distance to Persons ORS Value (Maximum of 5).

(6)
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435.

436.

437,

Distance to aearest ut{lity system (power, water, or gas) or public
highway likely to be at risk from OFW site. (6) C e e e

Distance to Nearest Target VALUE
Less thun 1750 feet 5
1251 feet to 1 aile 3
11 nile te 2 miles t
Over 2 ai'wus 0

Di{stances .o Public Utilities/Highways ORS Value (Maximum of 5). (1)

3.
Distances (o5 Value (433 + 435) - (Maximum of 10). (2) .o.a.

Yumbers and iypea of Bulldings within a 2 mile radius measured from
the hazardo.. area, not the installation boundary. (6) e e e e .

Numbers of B lldings VALUE

0 0

! to 10 1

Ll to 50 2

51 to 100 3

101 to 250 4

15 or Over M)
“umbers of Buildings ORS Value (Maximum of $). (1) =

Types of Butldings. (30)

DAR Y TN DEe Fal? . N
TATHROULES | DoReTORY , MESS WAL, T6LOOY,, tte/TA

tJducactonal, Child Care, etc. Y
Restdeatial, Hospitals, Hotels, etc. 5
H

Commercial, Shopping Centers, etc.

37
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Industrial, Warehouse, etc. 4
Agricultural, Forestry, etc. 3
Deteation, Correctional 2
Milieary <
No Butldings 0
Types of Buildings AR% Value (Maximum of 5). (1) ;é:

Numbers and Types of Bulldings ORS Value (438 + 440) - Maximun of
10). (2) falay

Accessibility to site refers to the measures taken to limit iccess by
humans or animals tn ordriance and explosive viszes. Assign 1 value
using the following guidance: Describe. (%0)

B9 T 16 oPedy T3 LEMEQAL - TutuIG s AL - A wanoDERD FEANCE
204 DAMEER SIGRS 15 A BRRAIER TO THE Livé DUO AREA

Barrtier Assigned Value

A 24~hour suyrvelllance system (e.g., D]
television monttortng or survelllance

by guards oc faclliry persoanel) which

continuously montitocrs aad concrols entcy

onto the factilicy;

or

Aa arciflcial oc natural barcier (e.g., N
a fence combined with a cliff), vhich

completely surrounds the facility; and

a means to concrol eatry, at all times,

through the gates oc other entrances to

the facility (e.g., an attendant, television

monitors, locked entrances, or coatrolled

roadvay access to the factlity).

Secur{ty guard, but no bdarriec 1

a harcier, but no separate 2
means to control entry

Barriers do not completely 3
surround the facility

No barrier ocr securtity system s

13




443, ORS Value (Maximum of 5). (1)

fr

444-498, Reserved

499. Remarks. (80)

BT BB OO IER SISE 0 AY kil Goved sl e dawed oot pmd RSS QR SR
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DCBRIS

Debris description:

500. Type of Debris. (150)

50t. Type of construction for structures. (100)
S £ - ABDQQ.....”; .....................
502. Quancicy. (80)
Sl AQDNE e e e s s v e e e s
03, Condiclon, etc. (1%)
A2 ARDOuS. -
504. List underground structures or items. (90)
'mﬁ_imwm_mw&
Th “mg gEMAlU CEARP AT s v e e e e e s e s s s s s

205, DOD use of debris fcems. (%0)

JLraiat A A . M8 > [+ 2 .

D QEMAIN TNTRCT, TUST SecuRED FROM TLASPALSERS
506. List buildings or uther (tems that owner(s), aftec DOD di{sposal, have

used for thelc benefit. Give use. (150)

Zrptes PQ TN S - 4D JWM

C en% DD <ORIN
MMW
B-s Pe 8 ,_,\ ...........
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507.

508.

509.

510.

o1l

512.

513.

DEBRIS (CONTINUED)

List items onsite that wece not constructed or used by DOD or DOD
contractor. (80)

R o Sl O g R 'ﬁ-ud-t-D-l-N-C:ﬂ- RERICY 21 u.u.oj‘,é.g. o amde e
i:Q’nFﬂR'f 4_‘.1'914.0.“.;.; ...... . O

. o R

List items owner wants to retain. (80)

#44,
..... V.o f). v . H40 . 24 #y8  B 92 el
List izems thac may have salvage value. (100)
NONE - - . I I N b e e e e e e a

Cive location of neacest or most economical disposal location. (80)

-9:8-0.R.1 .5 -mncamt.s (D O LTy € L QIMEACT co
R au/z : n AT CQRNT T LA fep el o2 -

Gilve special labor, equipmeat oc methods tac will be required for pro-
jece. (100)

B Nt s MARII T € Ry N DAy PeQs Bl 0PN T DYID
Pole R QRN )t D eprlridt LS LR & e Qhe T cae T A

g 0P DAL GANE KB T BT s ke S AL T LORIC/OL D I

PR [OPUIATION ARD GUUIROMNMENT.
List any restrictlons on methods of desolizton or disposal. (80)

uq,qr. RS ABQoVEe o v o e o s IR B

..... R R R T R R R T S N R N A S

Describe site grading that will he cequired for restoration: (include
any spectal requiremeacs oc adverse foundacion conditions). (40)

MR TCH e SRR O AN AN [ i prGe T B Qe - e e e e et

GCive locattfon for borrow material 1f required. (40)

EROM - MATERIAL: obE R CRUMKERS o o o . . -

(33
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515.

516,

518,

519.

DEBRIS (CONTINUED)

List and give location of underground ltems that need to be preserved.
(60)

. L FLEL TARR A -UIanry . pE BB 29

R R R

Give requirements foc seeding and mulching or other erosion measures.
(80)
Ceosion

. ” 2o T LG
1Sot o TeCr GrRADEs AND TIAKIE QPP R QLR AT D ME R URED
T RS T QR G A Dt b Ped oD (AT @A Ley TION

Describe unsightly debris (UD). [f no uasightly debris exists, enter

NONE for this ftem and 0 for ttem 538, and do not complete itams 518
thru 529. (160)

.
-
.

SO CALBE (it e ¢ EE: . .
.Iﬂo!&uc. %EEQ:s L R USSP e Eg;\.' e S T.E.EG

Stze of Dabris Area (UD): (2) Value forory
Oebris covers area 5 acres or less in size. 2
Debris covers area 6-25 acres in size. 5
Debris covers area over 25 acres in size. 10
Debeis Abova Ground Level (UD): (2) 0.

(Include structures, miscellaneous debris (cems or piles

3' or more in height. Structuras larger chan 12,000 SF

in arvea or more than two-story height to count as two
structures. Groups of individual lcems wioll be considered
one structure).

Nuaber of Structures ot Piles: Value
0 0
1-2 2
3-6 4
715 6
16=30 8
31 or more 10
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520.

521,

e
~
~

323,

DEBRIS (CONTINUED)

Describe unusual items that require transformation to structure com-
parison in Item 519. (100)

&.

Ground level debris (less than 3' high) (UD). Foundations, slabs,
small piles, etc: (1)

Area Covered by Debris ltems Value o

No Ground Level Debris
0-20,000 SF

20,000 - 100,000 SF
Over 100,000 SFf

M O

Briefly describe [tem 521 (concrete foundatton, rubble etc). (80)
M SCa DER g‘lcx Lo N S N N S N S R N

Conditton of Debris (UD): (2) Value OS5

Building or structures very unsightly,

such as partially demolished or collapsed

or deterlorated beyond any reasonable

renovation. 10

Structures that are (n need of considerable
maintenance, very large foundattons, piles of
bullding cubble, etc. S

Small foundations, small debris piles oc
buildings Ln good condition that ace not
compazible with surrounding area. 2

Clve basis for value selected in lten 523. (100)

-HARARO: Ty TME_COMDITIOAN OF TH THE:
.mezm_mﬁ-_ﬂﬂnemx STATE BARIC

43




525.

526.

528.

529.

DERRIS (CONTINUED)
Location (UD): (2)
Rural
Small Town or Community
Urban or densely populated residentlal area

Effect on Surrounding Area (UD): (1)

Contributes highly to general area being
slum or very desirable for use.

Serves as a deteren: tn devilopment of
Reneral area or has slight heirinm vn 1hove
chotce.

No effect.

Briefly describe effect in ltem $26. (80)

DR e vy S e ey Gl Tl Y AR e yhe B AO TG LA Ty A

Value

10

Value e

Pani Ly 3L I AT I VL R L L R I R X L N I
’

o et ol N AP G A

Public Use or Exposure (UD): (2)

Isolated from public exposure.

Located {n area wich litele public exposure.
Located {n area that recelves heavy public
use or exposure of seasoaal or other varyiag

nature.

Located in area that receives heavy year
round use.

Give basis for value geleced in Item 528. (80)

Value WY o
Q

1

10

44
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530.

532.

€33,

DEBRIS (CONTINULD)

Describe Hazardous Debris (HD):

(160}

If there {s no debris that represents a potentfal physical or health
hazard to persons or is a potential source of damage to surrounding
property, enter NONE for this (tem and O for ftem 539 and do not

complete items 531 thru 537.

. - [ el ) .

MV Se DE RIS
OB R - -,

Probability of lajury or Health Hazard

). (D

Has occurred frequently or has
to occur at least annually.

potential

Ras occurred oace and has poteatial to
occutr at least once every LWwo yoars.

Has potential to occur every 2-10 years.

das potential to occur every 10-25 years.

Unlikely to occur once every 25 years.

2

List past occurrences or give basis for value selected fn ltem 531.

(100)

L OW Ty AP Y E D DG T g Ly O LT DAN

o N D

R € S ¢ KL T

VO /T S TR G T A RS ) ) C RS €S PO TG AN T s AL

AL ARy PO ART etk E&P o CHIDREMN CAMPINGT

AT THE SITE

Severity of Potential Hazard (UID): (2)

(Most probabie results from {ncident

tavolving debrcis)

Totally diaabling or death.

Loss of limb, partial sight, hearing, etc.

Would require hospitalization or cepeated

cedical treatment.

Would require alnor nedical care.

Minocr cuts and brutses.

No {njury.

45
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534.

535.

536.

537.

538.

542-598.

599.

DEBRIS (CONTINUED)

Give information on past incidents or describe conditions that would
contribute to value selected in Iteam 533. (100)

RETELRNOROTED « o Qi o) eGese o 2 s e e v s v e v

S F QT Y AT 10N TR AN g R RS o D G s B ERRIS
A € Qo T RG- s D C R CapLIALLY Yours o
CHIDREA) (YrO RE 81DE ,Qr 7;/(‘ Youruw <A / EA O
Hazard to Property Other Than Owner (HD): (2) Value O]
(Damage resulting from fire, collapse, etc.)
Potential for damage {n excess of $250,000. 10
Potential for damage of §75,000 to $250,000. 5
Potential for damage of less thur 875,000. 1
¥o damage potential. 0

List hazard and property that would be exposed to hazard i1n Item 535.
(80)

e e fog Dot i GoSr OA) PROPCERIY + iy B BE: £xrPoSED T

o e Qe 0T G AN Ty Lo e R SR spd e Kty cRY o .(.uy,«OVﬁK

o e BT D e D A0S ) USE mel Ecreemely YUNERABLE ..
YAZAROOWS GuErITD

Probabilicy of Damage Occurring Value =
(Hp). (1)

In next two years. 5

{n 2-10 years. 4

In 10-25 years. 2

Bayond 25 years. 1

Has site been coordinated for demolition and/or repoval under Section
106 of the National Preservacion Act” __ Yes 7 No (1) M
Reserved.

Remarks (80)

B b A s PQmEe _pase A udi82 A QN0 usS THLEAT
cum Tt PHEY - OB1 BE SELURED To KEEP: tRESPASSERS OUT

46




— v 30

.

DEBRIS WORKSHEET

539. Unsightly Debris Score:

A.

Item No.

518
519
521
523
525

526

TOTAL

B.

Value

o5
0b
ol
05

[+ %

o4

Z1

[f value for ftem 528 {s O, multiply total {n A. by 0.5

Lf value for items 528 1s 1, multiply totasl 1a A. by 0.9

1f value for item 528 {s 6 to 10, add value selected to

Total {n A. X7 -

Divide 8. by 2.10 for Unstghtly Debris Score [ 2 (Round

to agaresc vhole nuaber).

540. Hazard Debris Score:

Ltem No.
531
533
535
537
Multiply lcem 531 value by ftem 533
Multiply [tem 535 value by ltea 537
TOTAL A + B
Hazardous Debris Score = Total A+8

(Round to nearest whoe
aunber)

Value
10
06

ol




DEBRIS WORKSHEFT (CONTINUED)

541. Total Score for Ranking.

Total Score = Unsightly Debris Score (ltem $538) + Hazardous Debris
Score (Item 539) = 77 .

48
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S el e wopat ST EREST

QUANTITY RANKING VALUES

Hazardous waste quantity includes all hazardous substances at a facility

(as deposited) except that with a containment value of 0 (See items 102 or 103).

Do not include amounts of contaminated soll or water; in such cases, the amount

of contaminating hazardous substance may be estimated.

On occasion, {t may be necessary to convert data to a common unit to combine

them. In such cases, 1 ton = | cubic yard - 4 drums and for the purposes of

converting bulk storage, l drum - 50 gallons. Assign a value as follows:

Callons

0
1-2000
2,050-12,500
12,550-25,000
25,050~50, 000
50,050-125,000
125,050-250, 000
250,050-500, 000
500,000

Tons/Cubic Assigned
Yards No. of Drums Value
0 0 0
1«10 1-40 1
11-62 41-250 2
63-126 251-500 3
126-250 501-1000 4
251-625 1001~2500 5
626-1250 25015000 6
1251-2500 5001+10,000 7
2500 10,000 8




S

TABLE 4
WASTE CHARACTELRISTICS VALUES
FOR SOME COMMON CHEMICALS

CHEMICAL/COMPOUND

Acetaldehyde
Acetic Acid
Acetone
Aldrin
Anmonta, Anhydrous
Aniline
Benzene
Carbon Tetrachloride
Chlordane
Chlorobenzene
Chloroforn
Cresol=0
Cresol=M&P
Cyclohexane
Endrin
£thyl Benzene
Foramaldehyde
formic Acid
Hydrochloric Acid
Isopropyl fther
Lindane
Hethane
Mechyl Ethyl Ketone
Methy Parathion {n xylene Solutton
Naphthalene
Nitric Acid
Parthion
pca
Petroleum, Kerosene

(Fuel 0Of! No. 1)
fhenol
Sulfuric Actd
foluene
Trichlorobenzone

~ Trichloroethane
xylene

*

O O Wt~ WN W
>

W R PO RN e o e W W RN W D s W W D W WD W W N W W
P B OO~ OO~ Wi"-OO0Om W= WRNWW— =~OWwODO O
CONOONOOO~COOOOODOOCOCODCOODO M

Pt SO = O I i W 0 e DN w1 O

[N N R
—_r o~ O
w O
QOO ONO

1

Sax, N. l., Dangerous Properties of Industrial aatertials, Vaon Nostrand Rheinhold
Co., New York, 4th ed, 1975. The highest rating listed under each chemical {s
used.

2jRB Associates, Inc., Methodology for Rating the Hazard Potential of Waste
Disposal Sites, May 5, 1980.

Nati{onal Fire Protection Association, Natlonal Fire Codes, Vol 13, No. 49, 1977,
Professfonal judgment based on tnformation contained in the U.S. Coast Guard
CHRIS Hazardous Chemical Data, 1978.

**Professional judgment based onr existing literature.
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TABLE 7

Toxicity and Persistence have been combined in the matrix below because of

their {mportant relatfionship. To determine the overall value for this combined
factor, evaluate each factor indfvidually as discussed below. Match the
individual values assigned with the values in the matrix for the combined rating
factor. Evaluate geveral of the most hazardous substances at the facility inde-

pendently and enter only the highest score in the matrix on the work sheet.

HATRIY
VALUE FOR PERSISTENCE

VALUE FOR TOXICITY 0 1 2 3
0 o} 0 0 o

1 3 6 9 12

2 6 9 12 15
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TABLE 9

DISTANCE TO ORINKING WATER OR IRRIGATION INTAKE

2001 FEET 0~2000

Population* >3 Miles 2-3 Miles 1-2 Miles to 1 Mile Feet
0 0 0 0 0 0
1-100 0 4 6 8 10
101-1000 0 8 12 16 20
1001-3000 0 12 18 24 30
3001-10,000 0 16 24 32 35

> 10,000 0 20 30 35 40

Determine population by.

*3.8 persoans/house and

*1-1/2 persons/acre of 1rrigated land or by

*census




TABLE 10

PERMEABILITY OF CEQOLOGIC MATERIALS*

APPROXIMATE RANGE OF ASSIGNED
TYPE OF MATERIAL HYDRAULIC CONDUCTIVITY VALUE

Clay, compact till, shalej unfractured «10-7 (a/sec 0
aetamorphic and 1gaeocus rock

Stle, loess, silty clays, silty <10~% - 1077 ca/sec 1
loams, clay loams; less permeable

1imestone, dolomites, and sandstone;

moderately permeable till

Fine sand and stilty sand; sandy <1073 - 1079 ca/sec 2
loaas; loamy sands; moderately

perneadble limestone, dolomites, and

sandstone {no karst), moderately

fractured igneous and metamorphic

rocks, some coarse t¢ill

Gravel, sand; highly fractured 1073 c/sec 3
igneous and metamorphic rocks;

permeable basalt and lavas;

karst limestone and dolomite

*Derived from.

Davis, S§. N., Porosity and Permeability of Natural Matertals {n Flow-Through
Porous Media, R.J.M. DeWest ed., Academic Press, New York, 1969.

Freeze, R.A. and J.A. Cherry, Groundwater, Prentice~Hall, Inc., New York, 1979.
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TABLE 15

NFPA IGNITABILIT? LLVELS AND ASSIGNED VALUES

NFPA LEVEL ASSIGNED VALUE

4  Very flammable gases, very volatile
flaomable liquids, and materials that
in the form of dusts or mists rteadily
form explosive mixtures when dispersed
{n air. Flashpoint less than 80 F. 3

3 Liquids which can be ignited under all
norma. temperature conditions. Any
material that {gnites spoantancously
at normal temperature in alr.
Flashpoint less than 80 F.

(%)

Liquids which must be moderately heated

before ignition will occur and solids

that readi'y give off flammable vapors.

Flasﬂgg}nL 80 to 140 F. 2

Materials that must be preheated
before {gnition car occur. Most
combustible solids have a flammabilicy
rating of 1.

Flashpoint 141 to 200 F. 1
0 Materials that will not bdburn.
Flashpotnt greater chan 201 F. 0
TABLE 15A
DISTANCE TO POPULATION VALUE
>2 at. 0
>l to 2 at. 1
>1/2 te 1 ot 2
201" o 1/2 =f. 3
51' to 200’ 4
0' to 50° b
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TABLE 16

NFPA REACTIVITY RATINGS

NFPA LEVEL ASSIGNED VALUE

Macterials which are normally stable even under
fire exposure conditions and which are not
reactive with water. 0

Materials which {n themselves are normally stadle
but which may become unstable at elevated tempera-
tures and pressures or which may reacr with water
vwith some release of energy but not violently. 1

Materials vhich {n themselves are normally unstable

and readily undergo violent chemical change but do

not detonate. Includes materials which can undergo
chemfcal change with rapid release of energy at

normal temperatures and pressures or which can

undergo violent chemical change at elevated tempera-

tures and pressures. Also inciudes cthose materials

which way react violently with vater ov which way

form potentially cexplosive mixtures with water. 2

Miterials which in themselves are capable of detona-

tion or of explosive decomposition or of explosive

ceaction but which require a stroag {nitlating

source or which amust be heated under conflneaent

before tnitiatfon. Includes materials which are

sensfitive to thermal or mechanical shock at ele-

vated temperatures and pressures or which react

explosively with vater without requiring heat or
confinemeat. 3

Materials vhich in themselves are readily capable

of detonation or of explosive decomposition or

explosive reaction at normal temperature and pres-

sures. Includes waterials which are sensitive to
mechanical or localized thermal shock. 3

——— s e
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—E TM 9-1950
TO 1TA11-1-101

DEPARTMENT OF THE ARMY TECHNICAL MANUAL
DEPARTMENT OF THE AIR FORCE TECHNICAL ORDER

I _rockers _§ ;

TM 9-1950 l DEPARTMENTS OF THE ARMY .
TO 11A11-1-101 AND THE AIR FORCE,
CHANGES NO 4 I WasniNgTon 25, D (', 29 August 1961 '

TM 9-1930, 7 February 1938, 1s changed as follows
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CHAPTER 2
GROUND ROCKETS

Section 1. 3.5-INCH ROCKETS

18. General

These rockets (fig. 12) of the fixed-fin stabilized type, are fired
from the shoulder or from a bipod and rear support with launchers
M20, M20A1, M20A1B1, and M20B1 or from a tripod mount with
launchers M31 and M31B1. The rockets comprise two types—
rockets M35, M356A1, and M36 with velocity approximately 485
feet per second and rockets M28, M28A2, M20A1, M29A2, T127E2,
and M30 with veloaity approximately 320 feet per second. The 3.5-
inch rockets M35, M35A1, and M36 burn completely within the
launcher at all operating temperatures. At normal operating
temperatures, the 3.5-tnch rockets M28, M28A2, M20A1, M29A2,
T127E2, and M30 burn almost completely in the launcher At
freezing tamperatures the rockets M28, M28A2, M29A1, M29A2,
T127E2, and M30 may continue to burn (“after burming”) after
the rocket has been fired from the launcher. Rockets with migh-
explosive head are used against armored targets, Smoke rockets
are used for smoke screeming. Rockets with inert head and sub.
caliber rockets are used for practice. Dependent on the type of
head, these rockets are designated high-explosive, antitank (HE,
AT), practice or smoke (WP). Practice rockets of smaller cahiber
are designated subcaliber. A rocket M35, M35A1, or M36 consists
of a head assembly and motor assembly. A rocket M28, M28A2,
M29A1, M29A2, T127E2, or M30 consists of a head assembly and
fuze and motor ussembly.

a. Head Assembly.

(1) Rockets M35, M35A1, and M36. In external contour, the
head assemblies of these rockets are similar being cylin-
drical with tapered convex rear portion, tapered concave
ogive, and flat nose. The HE, AT rockets M35 and M35-
Al differ from the practice rocket M36 in having an un-
painted sluminum nese and fuze system The head is
threaded internally at the rear end to receive the motor
assembly

(2) Rockets M28, M28A2, M29A1, M29A2, T127E2, and M30.
In external contour, the head assemblies of these rockets
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Table I. 3.5-Inch Rocket Data

l 5' Head Sller il ; Tempers | Burning time (sec)
Weight of ' wre
Veloei Ra { ohmns | At At
Rocket nomenciature « lfn'r‘!;‘h w(clib')m Trpe w(ellb.h t prv(pl;l:mt Fute ‘ f nu)l Y tysfl' ; Il:“ r: ] { 13;:: h'l‘ﬁl:‘r
i ! i ! i
i t i 0 1 .
Rocket, high-explosive, 35: 23.6 89 {CompB! 1983 | 036 | Mdo4 | 3¢ | 945 =200 : 0035 | 0015
meh: AT, M28 (T80E2). i or ! 120 |
g | M404AL, | :
Rocket, high-explosive, 35-{ 236 9.02 ICompB| 190 035 [M404AL i 317 945 —30 to ! 0045 | 0.015
inch: AT, M2BAZ. ) | or | 120 ‘
| ) M404A2 ! ; {
g Rocket, igh-explosive, 35 235 73 }Comp B! 160 04 M408 485 I 1300 ‘-40-10 ‘ 0.024 | 0.000
inch: AT, M35 (T205E1). ! , 125 |
Rocket, hgh-explosive, 865 235 76 |CompB| 170 044 IM4OBEL |- ooommacn oo ,_.42'“, lee wmmn s
E inch: AT, M36A1 (T205E- ‘ i 125 ‘
3) | 1 : ,
Rocket, practice, 3.5-inch:) 236 8.9 ‘ Inert | Empty' 036 ° M405 I 334 } 945 -—2(2) to | 0036 . 0015
M29A1 ' : ) , 120
i Rocket, practice, 35inch ] 23.6 8.96' | Inert | Empty! 035 | Mi05 : 317 1946 —Sgotu | 0045 0015
M29A2 ! ! | ‘ ) ) :
Rocket, practice, 3 5-mch'1| 23.5 73 M [ ) 0.44° ) 485 L1300 40 to , 0024 0.009
M36 (T206E1) i ' : 125 .
Rocket, smoke, 35«nch, T 216 | 898 [Smoke | 2.23 036 1 M42Al ) 317 | 945 2010 0 0035 | 0.01b
’ 127E2. | | (WP)) ' | 120 t .
»  Rocket, smoke, 3.5 inch: M301 236 | 8,98  [Smoke 223 035 'MJ404A1l 317 945 ~30 to | 0.045 ! 0015
3 (TIZTED) | |owm . or 120 ‘
s ! { l IMd0uAZ ‘ : |
l g ! | i | i | . | !
> Rocket, subealiber, 27.milli-] 888 | 032 ... I T 485
° meter: Practice, T265
pg
= 1 A manufacturing slternative head consists of the HE head metal parts inert loaded with plaster of parls
2 Roekets with alternative head werght 9 02 pounds.
Y The head of the practice rocket MY hae no fller or fure 1t is hollow and of cast iron
! § This rocket suthorizd practice ition for 3 Bainch h .
1
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Changes in force: C4and C §

| TM_9-1950 |,
“‘.m

TECHNICAL MANUAL

ROCKETS

HEADQUARTERS,
DEPARTMENT OF THE ARMY
WasHingToN, D. C,, 1 October 1963

T™ 8-1950 l

CHange No. 5;
TM 9-1950, 7 February 1958, is changed as follows:

6. ldentification
» L] L * * L L]
e. Marking. Ammunition items are * * * the rocket motor. In some
cases temperature limits are shown on the launcher and/or ship.
ping containers.

9. Fuze
L ] L ] L) L L * .

d. (As changed by C 1, 11 Mar 59) The PIBD fuze ®* * * with the
target. One type of PIBD fuze used on rockets consists of a nose
assembly and a base assembly connected by a wire passing through a
conduit in the rocket head. The pressure * * * functions the fuze,

. L 4 L4 . * L .

11. Launchers
. * . ] * L *
f. (Superseded) Expendable Launchers.

(1) 66-mm Rocket Launcher M72. The rocket launcher is a tubular,
telescoping, smooth bore, single-shot, expendable weapon. The
launcher serves as the carrying case, provides the initial flight
direction, and fires the rocket. The launcher consists of an
aluminum inner (rear) tube, a plastic impregnated glass outer
(front) tube, a sling assembly, and controls and sighting equip-
ment. In order to fire the weapon it is necessary to remove the
sling assembly, extend the launcher, pull out the safety pin,
unlock the trigger, and squeeze the trigger spring boot. For
more information pertaining. to this launcher refer to TM
9-1340-214-10.
4.5-Inch Rocket Launcher MI12-series. The 4.5-inch rocket
launcher M-12 series consists of a plastic or mctal alloy tube

* This change supersedes C 2, 21 Nevember 1940, and C 3, 2 March 1961,
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in which the rocket and fuze are shipped, and a light. adjustable
tripod mount. Sights and mounting clamps sre a.ssembled to
the- launcher as shipped, and-accessories such as spades, bat-
teries, aud reels of wire, are packed in the launcher. In using
this launcher, the covers are removed and the rocket is fuzed.
The tripod is then set up and adjusted and the launcher
mounted and aimed. Ihe lead wires. are unreeled to reach a
safe firing position and the rocket fired by means of a battery
or magneto-type firing device.

12. Inspection of Rockets Prior to Use
(As superseded by C 2, 21 Nov 60)

With rockets unpacked, perform the following inspections prior to use:

a. Make certain that safety devices, such as safety wires, safety pins,
short-cireuit devices (shorting strips or clips, and the like) are in place.

b. All 3.5-inch HEAT rockets M28-series, WP smoke rockets T127E2,
and WP smoke rockets M30 (T127E3) should be examined for loose
heads. Grasp the fuze with one hand and attempt to twist the rocket
head with the other. Examine for a discernible 360° gap between the
head and the fuze.

Warning: Any round in which the head moves with respect to
the fuze or has a discernable 360° gap between the head and the
fuze is not to be fired. Any rocket evidencing either of the above
conditions will be returned to segregated ammunition :!nrage in a
properly marked container indicating the condition,

¢. Examine motors for serious dents or deformation and check
straightness of fins

d. Check that motor sealing disks and caps are securely in place.
Loose disks should be replaced and the rocket used if it can be ascer-
tained that moisture or other forergn matter has not entered the motor.

e. Examine components for corrosion, dirt, grease, or other foreign
material, with particular attention to electrical contacts (fig. 5), threads,
and fuze seats.

J. Ascertain that the temperature range, marked on the rocket or
launcher, is not being exceeded at the tune of use. )

g. Check for exudation; high explosive heads may be cleaned and used.

Warning: Rockets with leaking chemical heads or exuding motors
will not be fired but will be returned to segregated ammunition
storage in a properly marked container indicating the condition.

15. Precautions in Storage, Handling and Use

* *+ L ] ® » * *

b. Handling and Use.

L 2 L * * * . -
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(7} The danger areas * * * materiei belore filtg,

Warning: (page 1 of C 3; superseded) Eye protection in
the form of goggles with safety glass lenses is mandatory
for operating personnel at temperatures of 70°F. and
ahove when firing 3.5-inch rockets, At temperatures below
70°F., 3.5-inch rockets of M28 (HEAT) and M29 (PRAC-
TICE) series and rockets T127E2 and M30 (SMOKE) may
be expected to produce blowback of propellant particles
after projection from the launcher. Therefore, at temper-
atures below 70°F,, face and hand protection is mandatory
for all operating personnel. Field protective mask M9A1
will be used for face protection; other types of face pro-
tection are not authorized. All field protective masks
M9AL used for these rocket firings must be distinctively
identified by attaching DA Form 10-197 or comparable
blank tag to the head harness. One side of the tag will be
marked in pen with the stock number and nomenclature
of the mask while the reverse side will be marked in pen
with the following: “Used in rocket launcher firing; prior
to CBR use, inspect in accordance with SB 3-30~10 and
repair as necessary.” The identitication tag will be re.
moved at the time of inspection, only if the mask is accept-
able for CBR use, Serviceability of masks, when used for
rocket firings, should be based solely on considerations of

vision and facial protection afforded and sanitation.

. L] L) *

¢. (As changed by C 3, 2 Mar 61) Freezing Weather Use. Rockets
will function * * * limits marked thereon. Observe the Warning con.
tained in b. (7) above relative to face and hand protection at tem.
peratures below 70°F. Precautions ( (2), (3), and (4) below) should

* ¢ ¢ within the motor.
L ] - - * - * -

16. Misfires, Hangfires, Cook-Offs, and Duds
» L] L L ) L * L
d Unloading an Unfired Round.

(2) (As superseded by C 2,21 Nov 60) Before removal of the round
Definite intervals, for waiting after a failure to fire and after
additional attempts to fire, have been est:blished on the basis
of experience and characteristics of the !auncher and ammuni-
tion as follows:

Warning No. 1: After a failure to fire, actuate the firing
switch two additional times in attempts to fire. If the
rocket launcher still fails to fire, wait 15 seconds from the
last attempt to fire, then check the electrical circuit for

S




breaks, shorts, and poor contacts before another attempt
to fire. If it is necessary to rotate 3.5-inch rockets M28.
series, T127E2, or M30 (T127E3) within the launcher
tube to insure electrical contact, rotate in a clockwise direc-
tion only, viewed from the rear of the launcher, t» elimi.
nate the possibility of unscrewing the head of the rocket
from the fuze. After making any necessary adjustments,
again actuate the firing switch three times. If the launcher
still fails to fire, wait 15 seconds before removing the
round, which is to be considered at fault uniess subsequent
examination reveals a defect in electrieal circuits not
previously detected.

Warning No. 2: If a slight noise is heard and a small
puff of smoke is emitted from the rear of the launcher
during an attempt to fire, this indicates that the igniter
has functioned but has failed to initiate the propellant. If
this is the case, it is mandatory to keep the launcher trained
on the target and to observe all the precautions for firing
for a 2 minute interval. At the end of this 2 minute inter-
val, remove the rocket and return it to segregated am-
munition storage in a properly marked container indicat-
ing the condition,

L] L] & . L ] L] *

d, 1 (Added) Disposal of an Unfired 66-mm Light Antitank Weapon.

Note. The following prncedure will be followed under training conditions only.
Under combat conditions aispossl will be made of the weapon after one failure to
fire.

After failure to fire, due to the possibility of a misfire or a hangfire,
the following warning will be observed until disposal is made of the
weapon,

Warning: After a failure to fire, allow a precautionary waiting
period of at least 1 minute before attempting to recock the weapon.
During this interval the weapon will be kept trained on the target.
After 1 minute, return the trigger safety handle to the safe position.
Replace the safety pin in the firing pin housing, squeeze the detent
boot, push the inner (rear) tube forward, and close the weapon
at least one inch. Pull the recocking latch rod handle forward
until it stops and release it. Grasp the bail handle and re-extend
the rocket launcher to the extended (locked) position, Withdraw
the safety pin. During all this time the weapon must remain as
near the on-arget position as possible. Next the weapon must be
reaimed and the trigger safety handle pulled forward to the re-
leased position. Agein squeeze the trigger boot. If the weapon still
does not fire, it must be kept truined on the target for at least 1
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minute. At the end of this one minute interval, return the trigger
safety handle to the safe position, replace safety pin in the firing
pin housing, and place the weapon system in a segregated location
for disposition by Ordnance Ammunition Personnel in accordance
with the provisions of TM 9-1903. :

17. Packing

Ground rockets are * * * in wooden boxes. Exceptions are the 66-
mm rocket M72 and 4.5-inch rockets M20 and M21-series, which are
packed in their expendable launcher. Aircraft rockets * * * Depart-
noent of the Army Supply Manual 9-5-1340.

18. General

These rockets (fig. 12) of * * * and motor assembly.
L ] . [ ] * - - .

h. Precautions in Firing, General firing precautions * * * to 3.5-
inch rockets:
L ] [ 2 L ] . * L ] ®
(2) Rockets M28, M28A2, M29A1, M29A2, and M30 (T127E3).

(a) (Superseded) Since the rocket may burn for a time after
projection from the launcher thereby placing the operating
personnel in the “backblast” areas (fig. 9), eye protection in
the form of goggles with safety glass lenses is mandatory at
temperatures of 70°F. and above.

(b) (As superseded by C 3, 2 Mar 61) At temperatures below
70°F., these rockets may be expected to produce blowback
of propellant particles after projection from the launcher.
Therefore, ai temperatures below 70°F., face and hand pro-
tection is mandatory for all operating personnel. Field pro-
tective mask M9A1 will be used for face protection; other
types of face protection are not authorized. All field protec-
tive masks M9A1 used for these rocket firings must be dis-
tinctively identified by attaching DA Form 10-197 or com-
parable blank tag to the head harness. One side of the tag
will be marked in pen with the stock number and nomen-
clature of the mask while the reverse side will be marked in
pen with the following: “Used in rocket launcher firing; prior
to CBR use, inspect in accordance with SB 3-30-10 and
repair as necessary.” The identification tag will be re-
moved at the time of inspection, only if the mask is accept-
able for CBR use Serviceability of masks, when used for
rocket firings, should be based solely on considerations of

vision and facial protection afforded and sanitation.
* * . L - * *
i Preparation for Firing,

L ] . L ] L - » *
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(2) Rockets M28, M2842, M29A1, M29A2, TI27E2, and M30
(T127E3).

{(a) (As superseded by C 2, 21 Nov 60) Remove from packing
and inspect for serviceability as indicated in paragraph 12
as applicable. Should it be necessary to test for continuity,

test with the circuit continuity tester.
* * » * * * *

Section I.1. 66-MM ROCKETS (FOR SELF-CONTAINED
EXPENDABLE LAUNCHER)

28.1 General

a. General Dhscussion. The 66-mm rocket (fig. 19.1) of the fin
stabilized type, is fired from either shoulder in a standing, kneeling,
sitting, or prone position with the expendable launcher M72 (fig. 19.2).
The rocket burns completely within the launcher at all operating tem-
peratures, The high-exposive rocket M72 is used against armored targets,
The complete weapon system consists of the launcher, warhead, fuse,
and rocket motor which contains the propellant, primer, igniter, and fins.

b. Warhead. In external contour, the warhead M18 is ¢ylindrical with
tapered forward and rear portions. A closure is soldered to the rear por-
tion of the warhead and the forward portion which tapers to a blunt
portion, contains three evenly spaced detents around the circumference.
These detents engage the three lugs of the nose cap for securing the cap
to the warhead. The closure, which contains the fuse is internally
threaded at the rear for assembly of the rocket motor.

¢ Fuze. The PIBD fuze M412, a point-initiating base-detonating
type, 1s electrically initiated, incorporating a graze functioning element.
Electrical energy required to initiate the fuze is developed by a piezo-
electric element (“lucky”) located in the warhead nose. Upon contact-
ing the target the “lucky” generates an electrical current which is car-
ried by two leads to the electric detonator in the fuze. See paragraphs 41
through 51 for fuze description.

d Motor Assembly. The motor assembly M54 consists of a cylindrical
aluminum tube with external threads at the forward end for assembly
to the closure and formed into a cone-shaped nozzle at the rear end.
Six equally-spaced spring-actuated fins are located at the nozzle end of
the motor body The motor assembly contains the charge assembly
(propellant) and rocket niotor integral igniter, The primer block with
percussion primer is assembled in a cavity at the rear of the rear tube.

(1) Charge assembly (propellant). The charge assembly (pro-
pellant) consists of 19 monoperforated cylindrical extruded
grains of solvent propellant M7. The propellant grains are
assembled lengthwise in a stud plate which is located at the

g
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forward end. Each grain is 5.78 inches long and 0.23 inch
diameter,

(2) Rocket motor integral igniter. The rocket motor integral igniter
M56 consists of a one-piece polyethylene plastic molded igniter
body coataining 1.6 grams Grade A4 black powder, a flash tube
2.23 inches long and 0.175 inch in diameter containing an
ignition transmission line of black powder impregnated cotton,
and a primer block containing the percussion primer M29A1
which contains 60 milligrams of Grade A5 black powder.

e. Identification. The rockets are identified by their long tapered
ogtves and spring-actuated fins, The warheads are painted black with
markings in yellow and the motors and closures are painted brown.,

f Preparation for Firing. The rockets require no preparation for
firmg. For firing instructions on the launcher, refer to TM 8-1340-
214-10.

9 Packing and Shipping. Five rocket launcher assemblies are packed
in a fiberboard container with three (fifteen rocket launcher assemblies)
containers per wirebound wooden box,

28.2 Rocket, High-Explosive, 66-mm: AT, M72

a. This rocket (fig. 19.1) is intended for use against armored targets.
The rocket M72 consists of the HE, AT warhead M18 containing a
PIBD fuze M412-series within the closure and & rocket motor Mb54. The
warhead contains a copper cone, whose apex is to the rear, which acts
to shay the high-explosive charge of 0.666 pound of Octol (70% HMX

and 30% TNT). The penetration effect is derived from the shaped
charge.

b Data.
Length (complete round) (fins closed) ....... ......oo.vun.. 19.087 inches
Weight (complete round) .................o0ovveniennnnnn 23 1b (approx.)
Length (warhead w/fuse) ..............c.o0oevininnninn., 115 inches
Weight (warhead w/fuze) ........... .. ......ccoveninnil. 121h
Range (maximum) .. ..........ooocvveiivniiiiinnnninni, 325 meters
Mussle velocity (at 70°F) . ...... ........ ..... ... .. .. 479 fps
47.1 Fuze, PIBD: M412-series
(Added)

a. General. This fuze (fig. 25.1) consists of a nose cap assembly
crimped to the forward end of the warhead, and a base assembly con-
tained in the closure at the rear end of the warhead. The fuze is designed
to function by either impact or graze. The impact action of the fuze is
denved from the piezoelectric element which is contained in the nose
cap assembly. When the piezoelectric element is crushed, a very small
amount of electrical energy is developed and transmitted through the
lead wire to the fuze. For graze functioning of the fuze, a spring-loaded




Figure 192. (Added) 66-mm Rocket Launcher M72.




firing pin is released by the decelerating force of graze impact. The fuse
is drop-safe and boresafe’and arms after approximately 30 feet of rocket
travel,

b. Degcriptwon. The nose ¢ap assembly is connected to the base assem-
bly (fuze) by an insulated wire passing through a brass conduit in the
warhead. The nose cap assembly consists of an aluminum cone contain-
ing the “lucky” (piezoelectric) element. The front face of the element
is grounded to the body of the warhead through the aluminum cone and
the rear face is connected to a detonator in the base assembly. The base
assembly (fuze) consists of a body containing a rotor assembly, an
escapement assembly, a spring-loaded firing pin, a stab primer T96, an
electric detonator M48, and & tetryl-loaded booster cup.

¢. Functioning. The fuze is free to arm when acceleration force accom-
panying the firing of the rocket has acted on the fuze. This force causes
release of the escapement leaves and allows the rotor assembly to rotate
into the armed position. The minimum arming distance is approxi-
mately 30 feet of rocket travel. The spring-loaded firing pin which is
released by the decelerating force of impact allows for graze functioning
of the fuze. The firing pin fires the stab primer which initiates the
electric detonator which in turn, fires the booster charge.

\ . - ) '
\ s - b N vl T
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Figure 251, (Added) Puze, poinl-initiating base-detonating: M412-series,

Page 97. Table I, (As changed by C 1, 11 Mar 59) change the mode!
number in column 2, line 6, from MK1 to Ml.

84. Fuze, Rocket: Pl, M406
(As superseded Ly C 1, 11 Mar 59)

The fuze, which is externally threaded at the base to engage the 2.75-
inch rocket head M1, is a mechanical PI type. The fuze is a fast acting,
point initiated, spit back device with detonator safety and delayed
arming features.

10
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93.1 Propellant for 66-mm Rocket
(Added)

Propellant for the 66-mm rocket is of the solvent extruded type M?7.
It is in the form of 19 single perforated cylindrical grains supported in
a stud plate at the head end of the motor. The propellant, of the neutral
burning type, burns in relatively short time and is completely consumed
at all operating temperatures, while the rocket is in the launcher, See
table V for data.

n
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